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THIA20UDIHE DERW ATTN?^ TK^R PRESARATVOK AKD USE 



The present invention relates to a series of 
novel tniazolidine derivatives containing, on a side 
chain attached to the 5-position. a chroman ring 
system. The invention also provides processes for 
preparing these compounds and compositions and 
methods for using them, especially for reducing 
blood lipid and blood sugar levels. 

Certain thiazolidine derivatives having the abil- 
ity to lower blood lipid and blood sugar levels are 
disclosed in European Patent Publication No. 8203 
and in Chem. Pharm. Bull., 30, 3580 (1982). Cer- 
tain of the thiazolidine derivatives disclosed in 
these documents have the ability to lower blood 
lipid and blood sugar levels, although these com- 
pounds are rather toxic. 
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In copending European Patent Publication No. 
0139421 there are also disclosed some related 
thiazolidine derivatives having a similar class of 
activities; some of these prior compounds may also 
be used as starting materials to prepare the com- 
pounds of the invention- 

We have now discovered a .series of 
thiazolidine derivatives which have the ability to 
improve the metabolism of blood lipids, that is to 
say they reduce the level of blood lipid peroxides, 
blood triglycerides, blood cholesterol and blood 
sugar, whilst having a very low toxicity. The com- 
pounds of the invention also have the ability to 
Inhibit the activity of aldose reductase. 

The compounds of the present invention may 
be represented by the formula (I): 




,7 



I {CH2)n-0-(Ar)-CH2-C 



C=0 



(I) 



C 
(! 
0 



in which: 

R' represents a hydrogen atom, a C-Cni alkyl 
•roup or a Cr-Ca aralkyi group; 

R' represents a hydrogen atom or a C,-C» alky! 
group; 

R' represents a hydrogen atom, a C-Czs alkanoyi 
group, a C-Ca alkenoyi group, a Ca-Cn alkynoyl* 
group, a substituted C-Cn alkanoyi. Cj-Co alkenoyi 
or C,-Cw alkynoyl group having at least one sub- 
stituent selected from the group consisting of sub- 
stituents (a), an aromatic acyl group, a heterocyclic 
acyl group, a group of formula -SOaR' where 

R' represents a hydrogen atom, an aralkyi group 
where the alkyl part is C-Ca alkyl. a CrC» alkyl 
group or a C-C, alkyl group having at least one 
substituent selected from the group consisting of 
hydroxy groups and d-C, alkoxy groups, . 
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a C,-C,o alkyl group or a substituted C-Co alkyl 
group having at least one substituent selected from 
the group consisting of substituents (b); 

R* represents a hydrogen atom, a C,-C,o alkyl 
group or a C,-Ct alkoxy group: 



or a Ci-Cs alkoxy group; 



'cm. CkiiCyi Q*'wUp 



R* and R' are independently selected from the 
group consisting of hydrogen atoms, C,-C,o alkyl 
groups and substituted C.-C«e alkyl groups having 
at least one substituent selected from the group 
consisting of substituents (b); 

Ar is a divalent group selected from the group 
consisting of divalent carbocyclic aromatic groups 
and divalent heterocyclic aromatic groups; 

W represents a -CH,-group, a >C = 0 group, a 
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group of formula >CH-OR" 

wherein R" represents a hydrogen atom, a C,-Cri 
alkanoyl group, a C,-C« alkenoyi group, a C,-Ca 
alkynoyi group, a substituted C.-Cr. atkanoyl. CrC„ 
alkenoyi or C-Ca alkynoyi group having at least 
one substituent selected from the group consisting 
of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a CrC,o alkyl group or a 
substituted C.-Co alkyl group having at least one 
substituent selected from the group consisting of 
substituents (b), 

or a group of formula >C = N-O-R" 

in which R" represents a hydrogen atom, a C-C.o 
alkyl group, a C.-C.p alkyl group, having at least 
one substituent selected from the group consisting 
of substituents (b), a CrC^ alkanoyi group, a C,-C« 
alkenoyi group, a C,-Co alkynoyi group, a substi- 
tuted CrCa alkanoyi. C,-Co alkenoyi or C,-C„ al- 
kynoyi group having at least one substituent se- 
lected from the group consisting of substituents (a), 
an aromatic acyl group, a heterocyclic acyl group 
or a group of formula -CONR'R'* where 

R' and R'" are independently selected from the 
group consisting of hydrogen atoms and C-C, alkyl 
groups or R' and R^ together with the nitrogen 
atom to which they are attached, represent a 
heterocyclic group having from 5 to 7 ring atoms of 
which from 1 to 3 atoms, including said nitrogen 
atom, are hetero-atoms selected from the group 
consisting of nitrogen, oxygen and sulphur hetero- 
atoms. said heterocyclic group being unsubstituted. 
or. where said ring atoms include an additional 
nitrogen hetero-atom, said additional nitrogen atom 
being unsubstituted or having a single substituent 
selected from the group consisting of substituents 
(e); 

U represents a -CH,-group; 
or 

W and U together represent a group of formula - 
CH = CH-: 



or 

when W represents a carfc>ohyl group or said group 
of formula >C = N-OR« U. R' and the carbon atom 
to which R' is attached together represent a group 
of formula -CH = C<: 

n is an integer of from 1 to 3; 

said aryl groups and the aryl parts of said aralkyi, 



70 



/5 



20 



25 



30 



35 



40 



45 



SO 



55 



aralkyloxycarbonyl. aromatic acyl. aromatic acyloxv 
and divalent aromatic groups being C.-C., car- 
bocyciic aryl groups which are unsubstituted or 
have at least one substituent selected from the 
group consisting of substituents (c): 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acyloxy groups and said 
divalent heterocyclic aromatic groups have from 5 
to 10 ring atoms, of which from 1 to 5 are hetero- 
atoms selected from the group consisting of nitro- 
gen. oxygen and sulphur hetero-atoms. said 
* heterocyclic groups being unsubstituted or having 
at least one substituent selected from the qrouo 
consisting of substituents (d); 

said substituents (a) being selected from the group 
consisting of aryl groups, carboxy groups, C,-C. 
alkoxycarbonyl groups and aralkyloxycarbonyl 
groups; 

said substituents (b) being selected from the group 
consisting of hydroxy groups, C.-C alkoxy groups 
aryl groups. C.-C« alkanoyloxy groups. CfCL al- 
kenoyloxy groups. C-C„ alkynoyloxy groups, sub- 
stituted CrC„ alkanoyloxy. C-Ca alkenoyloxy or 
C,-C„ alkynoyloxy groups, having at least one sub^ 
stitutent selected from the group consisting of sub- 
stituents (a), aromatic acyloxy groups, heterocyclic 
acyloxy groups, groups of formula -COOR' where 
R' is as defined above and groups of formula 
-CONR'R« where R' and R'» are as defined above; 

said substituents (c) being selected from the group 
consisting, of C.-C» alkyl groups. C.-C, alkoxy 
groups. C.-C, alkyl groups having at least one 
halogen substituent. halogen atoms, amino groups. 
C.-Cs alkylamino groups, dialkylamino groups in 
which each alkyl part is C.-C.. nitro groups, cyano 
groups, groups of formula -CONR, where R repre- 
sents a C.-C alkyl group or an aryl group and 
hydroxy groups; 

said substituents (d) being selected from the group 
consisting of C.-C alkyl groups. C.-C. alkoxy 
groups and doubly bonded oxygen atoms; and 

said substituents (e) being selected from the group 
consisting of C.-C* alkyl groups. C.-C. alkanoyi 
groups. C-C alkenoyi groups and C-C alkynoyi 

groupis; 

and pharmaceutically acceptable salts thereof. 

Certain of the compounds defined above are 
covered by our prior EP-A 0139421. The present 
invention only claims as new compounds those : 
compounds defined above in which: ' ' ! 
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(a) where: fi' represents said hydrogen atom, an 
unsubstituted C.-C« alkanoyl group, an unsubstitut- 
ed Ca-C* alkenoyl group, ah unsubstituted Ca-C. 
alkynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an aralkanoyl group or an $ 
aralkenoyi group: and R* and R' both represent 
hydrogen atoms: and Ar represents a Q-phenylene 
group; and W represents a group of formula >CH,, 
>C = 0 or >CH-OR (wherein R'^* represents a 
hydrogen atom, an unsubstituted C-C. alkanoyl to 
group, an unsubstituted C,-C, alkenoyl group, an 
unsubstituted Cj-C» alkynoyl group, said aromatic 
acyl group, said heterocyclic acyl group, an aral- 
kanoyl group or an aralkenoyi group): and U repre- 
S9nts £2:d Qrcvp cf fcrmu!?. > CH-, f « 

then 

(i) when R* represents a hydrogen atom or a 
C-Cs alkyl group, R* represents a C.-C« alkyi 20 
group, and 

(ii) when R* represents a hydrogen atom, a C- 
C, alkyl group or a C,-C» alkoxy group. R' repre- 
sents a Ci-Cw alkyl group or said C-C, aralkyi 
group: or 25 

(0) where: and R' are independently selected 
from the group consisting of hydrogen atoms and 
CrC, alkyl groups: and R' and R* are indepen- 
dently selected from the group consisting of hy- 30 
drogen atoms, CrC» alkyl groups and CrC» alkoxy 
groups: and Ar represents a 2-phenylene group: 
and W is a group of formula >CH,. >C = O or >CH- 
OR'^* (where R"" is as defined above); and U 
represents said group of formula >CH,: and n is an 35 
integer from 1 to 3. 

then 

at least one of R\ R* and R' represents said alkyl 40 
or substituted alkyl group. 

The invention also provides processes for pre- 
paring the compounds of the invention, as de- 
scribed in more detail hereafter. 

The invention still further provides a pharma- 4S 
ceutical composition comprising a compound of 
formula (1) or a pharmaceutically acceptable salt 
thereof in admixture with a pharmaceutically ac- 
ceptable carrier or diluent. 

The compounds of the invention can be used so 
for reducing blood lipid and blood sugar levels in 
an animal, especially a mammal, e.g. a human 
being, by administering to said animal an effective 
amount of a compound of formula (I) or a phar- 
maceutically acceptable salt thereof. 55 



In the compounds of the invention, where R\ 
R'. R*. R'. R" or R" represents a C,-C,o alkyi 
group, this may be a straight or branched chain 
group and examples include the methyl, ethyl, pro- 
pyl, isopropyl. butyl, isobutyl. t-butyl, pentyl. 
Isopentyl, neopentyl. 2-methylbutyl, 1-ethylpropyl, 
hexyl, isohexyl, neohexyl, 1-methylpentyl. 3- 
methylpentyl, 1,1-dimethylbutyl, 1 ,3-dimethylbutyl, 
2-ethylbutyl. 1-methyl-i-ethylpropyl, heptyl, 1- 
methylhexyl. 1-propyIbutyl. 4.4-dimethyIpentyI, oc- 
tyl. 1-methylheptyl, 2-ethylhexyl, 5.5-dimethylhexyl, 
nonyl. decyl. 1-methylnonyl, 3,7-dimethyIoctyr and 
7,7-dimethyloctyl groups. 

Where R* or R' represents an aralkyi group, 
ty::s may t3 c•Jb2t:^Jt^d cr ur.c-Jbrt^jtsd and is s 
Ct-Cj aralkyi group, for example a substituted or 
unsubstituted benzyl, phenethyl, 3-phenylpropyl or 
4-phenylbutyl group. Examples of suitable sub- 
stituents include: C.-C« alkyl groups, particularly the 
methyl, ethyl and propyl groups: CrC« alkoxy 
groups, particularly the methoxy, ethoxy and pro- 
poxy groups: and halogen atoms, such as the 
fluorine, chlorine, bromine and iodine atoms. 

Where R' represents an alkyl group, this may 
be a CrC, alkyl group, for example a methyl, ethyl, 
propyl, isopropyl. butyl, isobutyl or pentyl group. 

Where the acyl group represented by R', R" or 
R'' is an aliphatic acyl group, this may be a satu- 
rated or unsaturated group (the terms "saturated", 
and "unsaturated* referring to the carbon-carbon 
bonds) having up to 23 carbon atoms and is thus a 
C.-Ca alkanoyl. CrCn alkenoyl or C-Cn alkynoyl 
group, which may be unsubstituted or may have 
one or more substituents selected from sub- 
stituents (a), for example selected from the group 
consisting of aryl groups, carboxy groups, C,-C* 
alkoxycarbonyl groups or aralkyloxycart)onyl 
groups. Examples of such aliphatic acyl groups 
include the formyl, acetyl, propionyl, propioloyi, 
butyryl, isobutyryl, pivaloyi, hexanoyl. acryloyi, 
methacryloyl. crotonoyl. octanoyl. decanoyi, 
tridecanoyl. pentadecanoyl. hexadecanoyl, hep- 
tadecanoyl, octadecanoyl. nonadecanoyl. 2.6,10.14- 
tetramethylnonadecanoyl and tcosanoyi groups. 
Such groups may be unsubstituted or have one or 
more (preferably one) substituents as defined 
above. Suitable aryl substituents include the phenyl 
and 1-or 2-naphthyl groups, especially the phenyl 
group, which may themselves be unsubstituted or 
have one or more substituents selected from sub- 
stituents (c). especially C,-C» alkyl groups. C,-C 
alkoxy groups, halogen atoms, hydroxy groups, 
nitro groups, amino groups and dialkylamino 
groups where each alkyl part is C,-Cs: specific 
examples of the resulting araliphatic acyl groups 
are given hereafter. Suitable alkoxycarbonyl groups 
(as substituents on these acyl groups) include, 
straight or branched chain C,-C« groups (i.e. the 
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alkoxy tjart is C.-C). such as the methoxycarbonyl 
ethoxydarbonyl. propoxycarbonyf. isopropoxycar- 
bonyl, I butoxycarbonyl. isobutoxycarbonyl sec- 
butoxycarbonyl. t-butoxycarbonyl. pentyloxycar- 
bonyl 4nd isopentyloxycarbonyl groups. Suitable 
aralkylo?tycarbonyl groups include those where the 
aralkyi part is as exemplified above in relation to 

Eiahiples of the alkanoyl. alkenoyl and al- 
kynoyl groups which may be included in sub- 
stituents (e) are those unsubstituted acyl grouos 
exemplified above and having up to 5 carbon 
atoms; .. 

Where R^ R" or R" represents an aromatic 
acyl group, this is preferably an arylcarbonyl grouo 
.n ..men uia ary, pan is as oeiined aoove. but is 
preferably a phenyl or naphthyl (i-or 2.naphthyl) 
group, which may be unsubstituted or may have 
one or more of the substituents (c) defined above 
Examples of such aromatic acyl groups include the 
benzoyl. 4-nitrobenzoyl. 3-fluoroben2oyl. 2- 
chlorobenzoyl. 4-aminobenzoyl. 3. 

dimethylaminobenzoyl. 2-methoxyben2oyl 3 4. 
dichlorobenzoyl. . 3.S-di-t-buty|.4.hydroxyben2oy| 
and l-naphthoyl groups. 

Where R'. R" or R" represents a heterocyclic 
acyl group, this is preferably a heterocyclic-car- 
bonyl group, in which the heterocyclic part is as 
defined above, but is preferably a heterocyclic 
group having from 5 to 8. and more preferably 5 or 
6. nng atoms, of which from 1 to 3. and preferably 
1. are hetero-atoms selected from the group con- 
Sfsting of nitrogen, oxygen and sulphur hetero- 
atoms Such heterocyclic groups may be unsub- 
stituted or may have at least one substituent (d). as 
defined above. Examples of such heterocyclic acyl 
groups include the 2-furoyl. 3-fhenoyl. 3- 
pyndinecarbonyl and 4.pyridinecarbonyl groups 

Where R'. R" or R" represents an araliphatic 
acyl group, this is preferably an aralkanoyi or aral- 
kenoyl group, in which the ary! part is as defined 
above, but is preferably a phenyl or naphthyl 
group, more preferably a phenyl group, which may 
be unsubstituted or may have one or more of the 
substituents (c) defined above. The alkanoyl or 
alkenoyl part is preferably a C-C. alkanoyl or C-C. 
alkenoyl group, more preferably an acetyl, pro- 
pionyl or acryloyi group. Examples of such ar- 
ahphatic acyl groups include the phenylacetyl. o-(4- 
chlorophenyDacetyl. 3-phenylpropionyl and cin- 
namoyl groups. 

fufJ^r, " • " • ""^ep^esents a substi- 

tuted a kyl group, this is a C.-C.. alkyi group having 
at least one of the substituents defined above as 
substituents (b). The parent alkyI group may be 
any one of those exemplified above. Examples of 
the substituents include: 



hydroxy groups: 

alkanoyloxy. a/kenoyloxy and alkynoyloxv orn,.,v 
(Which may be substituted or unsuteSuted) L" 
5 omatic acyloxy groups and heterocySraciloX' 
groups, examples of which are the acyloxv o^n ^ 
corresponding to the acyl groups exemS 
above in relation to R'. R" and R"; «''«'"P"«ed 

carboxy groups (i.e. -COOR- where R* is hydro- 



TO 



. aralkyloxycarbonyl groups (i.e. -COOR' where R' i« 
arajkyi). e.g. where the aralkyi part is aTexeLr 
rs fied above in relation to R'; exempli- 

C,<:. alkoxycarbonyl groups (i.e. -COOR- where fi- 
ts u.-c. alkyI) e.g. as exemplified above in relatino 

^ZL , ''^ hydroxyalkyi). e.g. hydroxy^sub- 

25 min °f alkoxycarbonyl groups 

bonJ; fn T"^- ""''""'■^"y 2-hydroxyetho^yc£! 
bonyl. 3-hydroxypropoxycarbonyl and 2-hydrox- 
ypropoxycarbonyl groups: 

alkoxyalkoxycarbonyl groups (i.e. -COOR- where R- 
=0 IS C.-C. alkyl having a' C.-C. alkoxy substituent) 
e^g. alkoxy-substituted analogues of ihe alkoxyca?-" 
bonyl groups mentioned above, especially meSiox- 
ymethoxycarbonyl. ethoxymethoxycarbonyl 2- 
methoxyethoxycarbonyl. 2-ethoxyethoxycarbonyl 

b;nT.'^'?r"''''°"^'- ^methoxyethoxycar- 
bonyl. 3-methoxypropoxycarbonyl. 3-ethoxypropox- 
ycarbonyl. 3-propoxypropoxycart5onyl, S-t-butox- 
ypropoxycarbonyl. 2-methoxy-l -methylethoxycar- 
bonyl. 2-ethoxy-l-mefhylethoxycart)ony| 3. 
^ 'sopropoxypropoxycarbonyl. 4-methoxybutoxycar. ' 
bonyl. 4-ethoxybutoxycarbonyl. 4-propoxySS^. 
ycarbonyl. 4^,utoxybutoxycarbonyl Tt-buto^- 
ybutoxycarborjyi. 5-methoxypentyioxycarbony/ ^d 
S-ethoxypentyloxycart>ony! groups; 

R-?^!h): ^"""^^ -<^ONR»R'. where . 



50 



ToNP^R^. K ^ groups 
-CONR R'' where one or both of R' and R" repre- 

ZZ f ^'-^V ^"^y group). e.g. the methylca^ 
bamoyl. ethylcartsamoyl. propylcartjamoyi 
.sopropylcarbamoyl. butylcarbamoyl. sec-butylcar-' 
bamoyl. pentylcartDamoyl. isopentylcarbamoyi 
55 dimethylcarbamoyl. diethylcarbamoyl. dipropylcar- 
mTVk. cJipentylcarbamoyl N- 

methyl-N-ethylcarbamoyl. N-methyl-N-propylc^. 
bamoyl and N-ethyl-N-propyicarbamoyl groups- 
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and 



nitrogen-contairling heterocyclic acyl groups (i.e. - 
CONR'R'* whefe R\ R'* and the nitrogen atom 
together form ah optionally substituted heterocyclic 
group), for ekample the 1-pyrrolylcarbonyI, 1-lm- 
idazolyicarbortyl, 3-thiazoIidinyIcarbony I. 1 -pyr- 
rolidiny Icarbohyi, 1 -pyrroliny Icarbonyl, 1 -im- 
idazoliny IcarboHyl, 1 -imidazolidlny Icarbony l» 3- 
methyl-l-imrdaiolidinylcarbonyl, 3-ethyl-1-im- 
idazolidiny Icarbonyl. 3-t-buty 1-1 -imidazolidiny Icar- 
bonyl. 3-acetyi-1-imidazolidinyIcarbonyI. 3-butyryl- 
1 -imidazolidiny icarbonyl. 3-vaIeryl-1-imidazolidinyi- 
carbonyl. 3-pivaloyl-1-imidazolidiny!carbonyl, 
piperioinocarDonyi, i -piperazinyicafoonyi, 
methyl- l-piperaziny Icarbonyl, 4-ethyl-1-pipera2inyl- 
carbonyl, 4-propy 1-1 -piperaziny Icarbonyl, 4-butyI-1- 
piperazinylcarbonyl. 4-pentyI-1 -piperazinylcarbonyi, 
4-t-butyl-1-piperazinylcarbonyl, 4-acetyl-1- 
piperazinylcarbonyl, 4-formyl-1 -piperazinylcarbonyl. 
4-propionyl- 1 -piperazinylcarbonyl, 4-acry loy 1-1 - 
piperazinylcarbonyl, 4-methacryloyI-1 -piperazinyl- 
carbonyl. 4-propioloyl-1 -piperaziny(carbony!, 4- 
butyryI-1 -piperazinyIcart)onyK 4-isovaleryl-1 - 

piperazinylcarbonyl and morpholinocarbony! 
groups. 

Where R* represents an alkyf group, this has 
from 1 to 10 carbon atoms and is a straight or 
branched chain group. Certain examples of such 
alky! groups have been given above in relation to 
such groups which may be represented by R'. 
However, preferred examples of alkyi groups which 
may be represented by R* include the methyl, 
ethyl, propyl. Isopropyl. butyl, isobutyl, t-butyl. pen- 
tyl. isopentyl, neopentyl. t-pentyl. hexyl, 1.1- 
dimethylbutyl. 1 ,3-dimethylbutyl. heptyl, 1.1- . 
diethylpropyl. octyl. 1-methylheptyl, 2-ethylhexyf, 
1.1.3.3-tetramethylbutyl, nonyl, decyl and 3,7- 
dimethyloctyl groups. 

Where R*. R* or substituent (b) represents an 
alkoxy group, this may have from 1 to 5 carbon 
atoms and may be a straight or branched chain 
group. Examples of such alkoxy groups include the 
methoxy, ethoxy. propoxy, isoprbpoxy. butoxy. t- 
butoxy and pentyloxy groups. 

Where R* or substituent (e) represents an alkyI 
group, this may have from 1 to 5 carbon atoms and 
may be a straight or branched chain group. Exam- 
ples of such alkyI groups which may be repre- 
sented by R* are included amongst the alkyl 
groups which may be represented by R' or by R*. 
However, preferred alkyi groups which may be 
represented by R* include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl. pentyl and isopentyl 
groups. 



Where Ar represents a divalent carbocyclic ar- 
omatic group, this may be substituted or unsub- 
stituted and has from 6 to 10 ring carbon atoms. 
Examples of such divalent aromatic groups include 
5 the 2-phenyIene, o-phenylene and m-phenylene 
groups. Where such a group is substituted, it may 
have at least one of the substituents (c) defined 
above, but preferably C-C, alkyl groups (e.g. the 
methyl, ethyl, propyl, isopropyl, butyl or pentyl 
70 groups) or C.-Cs alkoxy groups (e.g. the methoxy. 
ethoxy, isopropoxy, t-butoxy or pentyloxy groups). 

Where Ar represents a divalent aromatic 
heterocyclic group, the heterocyclic group is pref- 
erably a pyridine, furan, thiophene or pyrrole ring, 
15 wiiicn may be unsubsiiiuied or have at ieast one of 
the substituents (d) defined above, and the two free 
valences may be in a variety of positions. Specific 
examples of such groups are as follows, in which 
the first number given denotes the position of at- 
20 tachment of the heterocyclic group to the group of 
formula -(CH,)n-0-, whilst the second numt>er given 
denotes the position of attachment of the 
heterocyclic group to the -CH^-thiazolidine group: 
the pyrid-2.3-diyl, pyrid-2.4-diyl, pyrid-2,5-diyl. 
25 pyrid-2.6-diyl, pyrid-3.4-diyl. pyrid-3.5-diyl. pyrid-^ 
3,6-diyl, pyrid-3.2-diyl, pyrid-4.3-diyI, pyrid-4.2-diy!, 
furan-2.3-diy!. furan-2.4-diyI, furan-2.5-diyl, furan- 
3.2-diyl. furan-4.2-diyl, thien-2.3-diyl. thien-2,4-diyl, 
thien-2.5-diyl, thien-3.2-diyl, thien-4,2-diyl, pyrrol- 
30 2.3-diyI, pyrroI-2.4-diyl, pyrrol-2.5-diyl, pyrrol-3,2- 
diyl or pyrrol-4,2-diyl groups. Such groups may be 
unsubstituted or, if desired, may have at least one. 
and preferably only one. substituent selected from 
those substituents (d) defined above, but preferably 
35 CrC» alkyl groups (e.g. the methyl.ethyl, isopropyl. 
t-butyl or pentyl groups) or C.-d alkoxy groups - 
(e.g. the methoxy. ethoxy. isopropoxy. t-butoxy or 
pentyloxy groups). 

W may represent a methylene (-CH,-) group, a 
40 carbonyl (>-C = O) group, a group of formula >CH- 
OR" (in which R" is as defined above) or a group 
of formula >C = NOR" (where R" is. as defined 
above and may be the same as or different from 
the atom or group represented by R'). Examples of 
4S the acyl and alkyl groups which may be repre- 
sented by R" and R" are as given above. Where 
R" represents a group of formula -CONR'R**, i.e. a 
carbamoyl or mono-or di-a!kylcarbamoyl group, ex- 
amples of such groups are as given in relation to 
50 the similar groups which may be represented by 
substituents (b). 

Alternatively, W and U may together form a 
double bond, e.g. as illustrated by the compounds 
of formula (1-12) described hereafter. 
55 U preferably represents a methylene group. 

However, as mentioned above, it may form a dou- 
ble bond v/ith W. or. when W represents a cartx)nyl 
group or a group of formula >C = N-OR", U may. 
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together with R' and the carbon atom to which the 
group represented by R' is attached, form a group 
of formula -CH = C<, e.g. as illustrated in the com- 
pounds of formulae (1-8) to (Ml), defined hereafter. 

Where substituent (c) is a C.-Cs alkyl group 
having at least one halogen substituent. the alkyl 
part may be any one of those C,-C, alkyl groups 
defined above in relation to R*, both straight and 
branched chain groups. The resulting haloalkyi 
group may have one or more halogen atoms (e.g. 
fluorine, chlorine, bromine or iodine atoms) up to 
complete perhalogenation. Examples of such 
groups include the chloromethyl. dichloromethy!. 
iodomethyl, bromomethyl. fluoromethyl, 
^-L,...w.owir5yl. -i-orcmoecnyj. 2- 
iodoethyl, 2.fIuoroethyl. 1.2-dibromoethyl, 1.2-dich- 
loroethyl. 2.2-dichloroethyl. 2,2-difluoroethyl, 2,2.2- 
trichloroethyl, 2.2,2-trifluoroethyl, 2.2.2- 

tribromoethyl. 1,2.2-trich loroethyl. 1,2.3-trich- 
loropropyl, 4-chlorobutyI and 5-fluoropentyl groups, 
of which the trifluoromethyl group is preferred. 

Where the compounds of the present invention 
contain an acidic group in their molecule, for exam- 
ple where they contain a carboxy group or where 
R' represents a hydrogen atom and the resulting 
hydroxy group is of an acidic character or where R' 
represents a sulpho (-SO3H) group, then the com- 
pounds of the invention may fomi salts with ca- 
tions. There is no limitation upon the nature of such 
salts, provided that, where they are" to be used for 
therapeutic purposes, they are pharmaceutically 
acceptable, which, as is well-known in the art. 
means that they do not have reduced activity (or 
unacceptably reduced activity) or increased toxicity 
(or unacceptably increased toxicity) compared with 
the free compound of formula (I). Where, however, 
they are to be used for non-therapeutic purposes, 
e.g. as intermediates in the preparation of other 
compounds, even this limitation does not apply. 
Suitable salts include, for example; alkali metal 
salts, such as the sodium or potassium salts; al- 
kaline earth metal salts, such as the calcium or 
magnesium salts; other metal salts, such as the 
aluminium or iron salts; salts with basic amino 
acids, such as the lysine or arginine salts; ammo- 
nium salts; and salts with organic amines, such as 
the cyclohexylammonium, diisopropylammonium 
and triethylammonium salts. 

The compounds of the invention may also, 
depending upon the particular substit-jonis. contain 
basic groups in their molecules and. in such a 
case, they can also form acid addition salts. As 
with the salts mentioned above, there is no particu- 
lar limitation on the nature of the acid' forming such 
a salt, provided that, where the compound is to be 
used for therapeutic purposes, the resulting salt is 
pharmaceutically acceptable. Examples of suitable 
acids include: inorganic acids, such as hydrochloric 



acid, sulphuric acid, nitric acid or phosphoric acid- 
organic carboxylic acids, such as acetic acid tar- 
taric acid, maleic acid, fumaric acid, malic acid 
succinic acid, glutamic acid or aspartic acid- and 
5 organic sulphonic acids, such as a -toluenesul- 
phonic acid or methanesulphonic acid. 

Preferred classes of compound of the present 
invention are as follows: 

10 (1) Compounds of formula (I) in which: 

R' represents a hydrogen atom or a C,-C,p alkyl 
group; 



75 



R* represents a nyarogen atom or a C.-C, alkyl 
group; 



R' represents a hydrogen atom, a sulpho group., a 
C,-C« alkanoyi group, a C,-C.o alkenoyrgroup ' a 

20 substituted C.-Co alkanoyi or C,-C.o aikenoyi group 
having at least one substituent selected from the 
group consisting of substituents (0. an arylcarbonyl 
group wherein the aryl part is a a-C.o carbocyclic 
aryl group which is unsubstituted or has at least 

25 one substituent selected from the group consisting 
of substituents (g), a group of formula R"-(CH,)„ - 
CO-, where 



30 



R" represents a phenyl group or a phenyl group 
having at least one substituent selected from the 
group consisting of substituents (g). and m is an 
integer from 1 to 5. 

a group of formula Het-CO-. where 



35 



Het represents a heterocyclic group having 5 or 6 
ring atoms, of which from 1 to 3, and preferably 1, 
are hetero-atoms selected from the group consist- 
ing of nitrogen, oxygen and sulphur hetero-atoms, 
40 said heterocyclic group being unsubstituted or hav- 
ing at least one substituent selected from the group 
consisting of C-C, alkyl groups. • 



45 



so 



55 



a CrC, alkyl group, a C,-C, alkyl group substituted 
by a group of formula -COOR*». where 

R'* represents a hydrogen atom, a C.-C, alkyl 
group or an alkoxyaikyi group where both the al- 
koxy part and the alkyl part are C.-C, 

a C,-C, hydroxyalkyi group, an alkoxyaikyi group 
where both the alkoxy part and the alkyl part are 
C,-C*. a C,-C, alkyl group substituted by a group of 
formula -O-CG-R*'. where 

R" represents a C.-Co alkyl group, a phenyl group, 
a phenyl group having at least one substituent 
selected from the group consisting of substituents - 
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(g) or a heterocyclic group Het. as defined above. 

or a Ci-C] afkyi group substituted by a single 
substituent selected from the group consisting of 
substituents (h); 5 

said substituents (f) are selected from the group 
consisting of phenyl groups, carboxy groups, Ci-C« 
alkoxycarbohyl groups and benzyloxycarbonyl 
groups: io 

said substituents (g) are selected from the group 
consisting of CrCs alkyi groups, trifluoromethyl 
groups, C,-Ci alkoxy groups, halogen atoms, nitro 
groups, ammo groups, nycroxy groups ana Giai- is 
kylamino groups where each alky I part is C.-C»; 

said substituents (h) are selected from the group 
consisting of aikylcarbamoyi groups where the alkyI 
part is Ci-C*. dialkylcarbamoyi groups where each 20 
alkyI part is C-C*, 1-pyrrolidinylcarbony! groups, 
piperidinocarlxjnyl groups and morpholinocarbonyl 
groups: 

R* represents a CrC,o alkyI group or a methoxy 25 
group: 

R* represents a hydrogen atom, a C.-C» alky! group 
or a methoxy group: 

30 

R* and R' are .independently selected from, the 
group consisting of hydrogen atoms, C.-Cs alky! 
groups. CrCs alkyI groups substituted by a group 
of formula -COOR"* where R'* is as defined above, 
C,-C» hydroxy alky I groups, C,-C,' alkyI groups sub- as 
stituted by a C.-C» alkoxy group, C,-Cs alky I groups 
substituted by a group of formula -O-CO-R*' where 
R*' is as defined above, and C.-d alkyl groups 
having a single substituent selected from the group 
consisting of substituents (h): 40 



(Oi an arylcarbony! group wherein the ary! part Is a 
C»-C.o carbocyciic aryl group which is unsubstituted 
or has at least one substituent selected from the 
group consisting of substituents (g), a group of 
formula R"-(CHx)„, -cO-where R" and m are as 
defined above or a group of formula Het-COwhere 
Het is as defined above, and 

R" represents a hydrogen atom, a CrC* alkyl 
group, a C,-C,o alkyl group having at least one 
substituent selected from the group consisting of 
substituents G). a C.-Co alkanoyi group, a Ca-C,« 
alkehoyl group, a substituted C,-C,o alkanoyi or C,- 
Cw alkenoyi group having at least one substituent 
seieciea rrom tne group consisting of substituents - 

(f) , an arylcarbonyl group wherein the aryl part is a 
C»-C,o carbocyciic aryl group which is unsubstituted 
or has at least one substituent selected from the 
group consisting of substituents (g), or said group 
of formula R"-(CH,),„-CO-or Het-CO-: and 

said substituents (j) a*'© selected from the group 
consisting of hydroxy groups. C-C, alkoxy groups, 
phenyl groups, phenyl groups having at least one 
substituent selected from the group consisting of 
substituents (g). C-C, alkanoyloxy groups, C,-C„ 
alkanoyloxy groups substituted by a group of for- 
mula -COOR'* where R'* is as defined above, d- 
C„ alkenoyloxy groups substituted by a group of 
formula -COOR'» where R'* is as defined above, 
phenylalkenoyloxy groups where the alkenyl part is 
C,-Crt and the phenyl part is unsubstituted or has 
at least one substituent selected from the group 
consisting of substituents (g). benzoyloxy groups, 
benzoyloxy groups having at least one substituent 
selected from the group consisting of substituents - 

(g) . groups of fomiula -COOR'* where R'* is as 
defined above, benzyloxycarbonyl groups and 
groups of formula -COR'R'' where R* and R'* are 
as defined above: 



Ar represents a o-phenylene. m^P^enylene or £- 
phenylene group or a pyridtne-diyl group which is 
attached to the part of said compound of formula - 
(I) of formula -(CHOn -Oat Its 2-position and is 45 
attached to the -CH,-thia2olidine group at its 5-or 6- 
position, said phenylene and pyridine-dlyl groups 
being unsubstituted or having a C-C, alkyl sub- 
stituent: 

50 

W represents a group of formula -CH,-. >C = 0. 
>CH.OR" or >C = N-OR" where 

R" represents a hydrogen atom, a CrC„ alkanoyi 
group (preferably an acetyl group), a C,-C.o al- 55 
kenoyi group, a substituted C,-C.o alkanoyi or C,- 
C,o alkenoyi group having at least one substituent 
selected from the group consisting of substituents - 



U represents 

(i) where W represents a group of formula 
-CH,-. >C = 0, >CH,OR" or >C = N-OR", a group of 
formula -CH,-, 

(il) with W, a group of formula -CH = CH-, or 
(rii) where W represents a group of formula 
>C = 0 or >C = N-OR'*. in which R'* represents any 
one of the acyl groups defined for R", with R' and 
the carbon atom to which R* is attached, a group of 
formula -CH = C<. (2) Compounds as defined in (1) 
above, where: 

R\ R». R\ R*, At, W and U are as defined In (1): 
R* and R' both represent hydrogen atoms: 
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R .and R are mdependently selected from the 
group consisting of hydrogen atoms. C.-C 2 
kanpyf groups. C.-C.. a/kenoyi groups C-C » 
kanoy, or C-C. afkenoy, groups ^ "^ng 'a^l^'t 
one suostituent selected from the group consis«no 
Of sut,s.t.ent3 (f, arylcarbony, gro'ups'as TeS ' 

75 

(3) Compounds as defined In (i) above, where: 



16 



mula .COOR'a where RS^rafd^I °' 
C-C. alkenoyloxy group sub^^^S b ^ 
group where the phenvl orn. .r. • ^ ^ P^t 
Has at least one' sub^t" 
group consisting of substituents 1? k 
groups, benzoyloxv orounl h • ^ ^' 
substituent seleS from '"^ '^^ ^ 

substituents /mt „ 9''°"P consisting 

as defined in (TaLe.^ ^"bstituents , 



said substituents (i) are ss'»-*-. 



20 



R'. R'. R'. R'. At. W and U are as defined in (i); 

""VB, hydroxyalkyi grouos r -r^ . 

groups substituted by a C -C aiil ' ^= 

alkyi groups substituL k 9'°"^' ^'"C. 

CD-R" where OS. ^ ^ °' '"^"^"'a -O- 

H where R ' ,s as defined in (l) above and C - 

(h) denned -roTabre^r^'^""^ °' - - 



consisting of phenvl r.rn..„- ""T 9™i 
ycarbony? groups wSre^L^"^ ^^"P^- a'to. 

andbenzylo^cXtgro:;^^^^^^ 
groups, halogen atoms and ulSir^e^^.^^ 



or 



represents a hydrogen atom a C .i^ , 

lected frnnl ?K ^ substituent se- 

a C -T I! ^^r^ consisting Of substitueitst 

or Um„oW group h7v'^„"°''L "^=*"'">''-'<''0W 
said substituents (k) are ^ 

»» «ro^ -:!Xrisrr;tS2 



(4) Compounds of formula (I) i„ which: 

Q"ou~;g^l^^^^^^^^^^ from the 

hexyl. 3.3-dimethyl7yrheptvr4 ^"'y'' 
octyl. 5.5-dimethy'hexyt Zll' ^ityT'T""'' 
ty' groups; 3.7-<Jimethyloc- 

' "W'"!'-' «0". or , 3^„p, 

«n iraoger from i lo s ("X aM m Is 

so substituted by a orouo nf f« . ' ^""^ 9'°"P 

• R- .s as defin'e^ ro^^o ^Tc "c °hT ^''^^^ 
group, a C.-C. a/k^i hydroxyalkyi 
alkoxy group a C -C T'? by a C.-C. 

C-c/^kanSyloxy a'^T", ''^ « 

55 methyl group hav^n« « ! °^'°''^ 9'°"P °' a 

from L^group <iTsL k"'''"*"""^ 
y uup consisting of substituents (h); 



said substituents (n, are selected from .he group 
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consisting of C-C, afkyf groups, C,-C» alkoxy 
groups and halogen atoms; 

R* represents a C-Co alkyi group; 

5 

R' represents a hydrogen atom or a C,-C, alky I 
group; 

R* and R' are independently selected from the 
group consisting of hydrogen atoms. C-d alkyI io 
groups. CrC, alkyI groups substituted by a group 
of formula -COOR'a where R'a is as defined in (1) 
above, C,-C, hydroxyalkyi groups. CrC» alky I 
groups substituted by a C,-C, alkoxy group. C,-Cs 

^. 1 ^-...W>^^ _ ^..*^J /j 

a benzoyloxy group, and methyl groups substituted 
by a single substituent selected from the group 
consisting of substituents (h); 

Ar represents a o-phenylene. m -phenylene or g-. 20 
phenylene group or a pyridine-diyi group which is 
attached to the part of said compound of formula - 
(1) of formula -(CH,)„-0-at its 2-position and is at- 
tached to the -CHj-thiazofrdine group at its 5-or 6- 
position, said phenylene and pyridine-diyi groups 2S 
being unsubstituted or having a methyl substituent; 

W represents a group of formula -CH,-, >C = 0. 
>CH-OR" or >C = N-OR". where: 

30 

R" represents a hydrogen atom or any one of the 
acyl groups defined above for R'; and 

R" represents a benzyl group, any one of the 
groups or atoms defined above for R\ a 35 
pyridinecarbonyl group or a pyridinecarbonyl group 
having at least one substituent selected from the 
group consisting of C.-C, alkyI groups; 

and U represents 4^ 

(i) where W represents a group of formula - 
CH,-, >C = 0. >CH-OR" or >C = N.OR", a group of 
formula •CH,-, 

(ii) with W, a group of formula -CH = CH-. or 45 
(ill) where W represents a group of formula > 

C = 0, with R' and the carbon atom to which R' is 
attached, a group of formula -CH = C<. (5) Com- 
pounds as defined in (4) above, where: 

50 

R\ R*. R*, R*, Ar, W and U are as defined in (4) 
above: 

R* and R' are both hydrogen atoms; 

55 

R' and R" are independently selected from the 
group consisting of hydrogen atoms. CrC„ al- 
kanoyl groups. C,-C.o alkenoyl groups, CrC« al- 



kanoyl or C,-C.o alkenoyl groups having at least 
one substituent selected from the group consisting 
of substituents (0 defined above, benzoyl groups, 
benzoyl groups having at least one substituent 
selected from the group consisting of substituents - 
(n) defined in (4) above, groups of formula R'«- 
(CHJ „,-COwhere R'* and m are as defined in (4) 
above, pyridinecarbonyl groups, furoyi groups and 
thenoyl groups; and 

R" represents a hydrogen atom, a methyl group, a 
benzyl group, a t-butoxycarbonylmethyl group or 
any one of the acyl groups defined above for R» 
and R". 

(6) Compounds as defined in (4) above, where: 

R\ R*. R\ R», Ar. W and U are as defined in (4) 
above; 

R'.R* and R' are independently selected from the 
group consisting of C.-C, alkyl groups, C-d alkyI 
groups substrtuted by a group of formula -COOR'» 
where R*a is as defined in (1) above. C,-C, hydroxy 
yalkyi groups. C.-C, alkyl groups substituted by a 
CrC, alkoxy group, C,-C» alkyl groups substituted 
by a CrC* alkanoyloxy or a benzoyloxy group, and 
methyl groups having a single substituent selected 
from the group consisting of substituents (h) de- 
fined in (1) above; 

R" represents a hydrogen atom; 

R" represents a hydrogen atom, a C.-C, alkyl 
group having at least one substituent selected from 
the group consisting of substituents (o), a C,-C« 
alkanoyi group, a C-C* alkahoyl group substituted 
by a group of formula -COOR** where R'« is as 
defined in (1) above, an acryloyi group, an acryloyi 
group having a i3-substituent selected from the 
group consisting of substituents (f) defined above, 
a benzoyl group, a benzoyl group having at least 
one substituent selected from the group consisting 
of substituents (q), a pyridinecarbonyl group, a 
pyridinecarbonyl group having at least one sub- 
stituent selected from the group consisting of C,-C * 
alkyl groups or any one of the groups defined 
above for R', R* and R'; 

said substituents (o) are selected from the group 
consisting of carboxy groups and alkoxycarbonyl 
groups where the alkoxy part is C-C,; and 

said substituents (q) are selected from the group 
consisting of methyl groups, ethyl groups, methoxy . - 
groups and ethoxy groups. 

. -/ 

(7) Compounds of formula (I) in which: . 
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■. t 

R' represents an alkyl group selected from the 
group consisting of nnethyl. isobutyl, hexyf, heptyl, 
octyl, nonyl and 3,7-dimethyIoctyl groups; 

R' reprebents a hydrogen atonn or a nnethyl group; 5 

R*' represents a hycrogen atom, a C.-C* al'icanoyt 
group, ^rC% alkenoyi group, a cinnamoyl group, a 
group of fbrmula R''OOC{CH,)„,CO- 

i : n 
where R'* represents a hydrogen atom or a C.-C» 
alkyl grbub and m is an integer fronn 1 to 5. 

a cis-of^ trans- crouD of formula R^'OOCCH = CH- 

co- ,5 

where R;' represents a hydrogen atom, a C,-C» 
alkyl grdup or a benzyl group, 

a 2-. 3-or; 4-pyridinecarbonyl group or a C.-C alky! 20 
group substituted by a group of formula -COOR"» 
where R** is as defined in (1) above: 

R* represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl. 25 
pentyl. hexyl. heptyl. octyl. 1.1.3.3-tetramethylbutyI. 
1,1-dimethylbutyl and 1,1-dimethyIpropyl groups: 

R' represents a hydrogen atom or a methyl group; 

30 

R* and R' are independently selected from the 
group consisting of hydrogen atoms and C-C, alkyl 
groups substituted by a group of formula -COOR'* 
where R'* is as defined in (1) above; 

35 

Ar represents a 2-phenylene group, a m-pheny!ene 
group having a methyl group at the position ortho . 
to the position of attachment to the group of for- 
mula -{CH,)„-0-or a pyridine-diyi group attached to 
said group of formula -(CH,)„-0-at the 2-position 40 
and to the -CHi-thiazolidtne group at the 5-posltion: 

W represents a group of formula -CH,-. >C = 0. 
>C = N-OH, >C = N-OCH,COOH or >C = N-OCOR" 

where R" represents a C,-C alkyl group; and 

U represents a group of formula -CH,-. 

(7-a) Compounds of formula (I) in which: 50 

R' represents an alkyl group selected from the 
group consisting of hexyl. heptyl, octyl. nonyl and 
3.7-dimethyloctyI groups: 

55 

R' represents a hydrogen atom or a methyl group: 
R' represents a hydrogen atom, a C,-C« alkanoyl 



group. C-C alkenoyi group, a cinnamoyl group, a 
group of formula R''OOC(CH,),„CO- 

where R'* represents a hydrogen atom or a CrC 
alkyl group and m Is an integer from 1 to 5, 

a s&-or tmis-grojp 0I formuia r\^'OOCCH = CH- 
CO- 

where R" represents a hydrogen atom. C,-C, alkyl 
group or a benzyl group. 

a 2-, 3-or 4-pyridlnecarbonyl group or a C-Cj alkyl 
group substituted by a group of formula -COOR*« 
where R'* is as defined in (1) above; 

R* represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl, 
pentyl. hexyl. heptyl. octyl. 1.1.3.3-tetramethyIbutyli 
1.1-dimethylbutyl and 1.1-dimethylpropyl groiSps: 

R* represents a hydrogen atom or a methyl group; 

R* and R' are independently selected from the 
group consisting of hydrogen atoms and C-C, alkyl 
groups substituted by a group of formula -cdoR'* 
where R"" is as defined in (1) above; 

Ar represents a £ -phenylene group, am-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,)„-0-or a pyridlne-diyi group attached to 
said group of formula -(CH,)„.0-at the 2-position 
and to the -CHrthiazolidine group at the 5-position: 

W represents a group of formula -CH,-. >C = 0 or 
>C = N-OR" 

where R" is as defined in (9) below or represents a 
C.-C» alkyl group or a C.-C, alkyl group substituted 
by a phenyl group where the phenyl group is 
unsubstituted or has at least one substituent se- 
lected from, the group consisting of substituents - 
(n) as defined in (4) above: and 

U represents a group of formula -CH,-. 

(7-b) Compounds of formula (I) in which: 

R' represents an alkyl group selected from the 
group consisting of methyl, isobutyl, hexyl. heptyl. 
octyl. nonyl and 3.7-dimethyloctyl groups; 

R* represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C,-C, alkanoyl 
group. Ca-Cs alkenoyi group, a cinnamoyl group, a 
group of formula R'*OOC(CH,)„CO- 
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where R" refidsents a hydrogen atom or a C,-C, 

i* 

a £is-or trans-^roup of formula R"OOC.CH = CH- 
CO- 

wr.ere R" represents a hydrogen atom, a C.-C 
a/Jcyl group or a benzyr group. 

a 2-. 3-or 4-pyridinecarbonyl group or a C.-C, alkyl 
group substituted by a group of formula -COOR*» 
where R'» is as defined in (1) above; 

R* represents in alkyl group selected from the 
group consistmg or hexyl, heptyl. octyl. 1.1.3.3- 
tetramethylbutyl, 1.1-dimethylbutyl and it- 
dimethylpropyl groups; 

R' represents a hydrogen atom or a methyl group; 

R' and R' are independently selected from the 
group consisting of hydrogen atoms and C.-C, alkyl 
groups substituted by a group of formula -COOR'« 
where R*« is as defined in (l) above; 

Ar represents a E-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,)„-0-or a pyridine-diyi group attached to 

!nH 2-position 
and to the -CH.-thiazolidine group at the 5-position; 

W represents a group of formula -CH,-. >C = 0 or 
>C = N-OR" » . V, «J or 



group consisting of methyl, ethyl, propyl butvl 

?T2 • ^•^.S.S-tetL.emyS' 
1.1-d.methylbutyl and 1.1 -dimethylpropyl groupT 

s R» represents a hydrogen atom or a methyl group; 
R* and R' are both hydrogen atoms: 

Ar represents a B-phenylene group, a m - 
ro phenyiene group having a methyl group at~the 

IZh w """"^f -«^"'>"-0-<'^ a Pyridine-diyI group 
attached to sa.d group of formula -(CH,)„ -0-at the 
2-posifion and to th«» -CH ! ^ 

« 5-position; -"—'--idme group at the 

W represents a group of formula ^H,-. >C=0. 

>C-N-OH or > c = N-0-(C.-C, alkyI).COOR- 

where R- IS as defined in (1) above- 
no ' 

U represents a group of formula -CH,-; and 
n is 1 or 2. 

2s (7-d) Compounds of formula (I) in which: 

R' represents an alkyl group selected from the 
group consisting of methyl. Isobotyl. hexyl. heptyl 
pctyl. nonyl and 3.7-dimethyIoctyl groups- 



where R" ,s as defined in (9) below or represents a 
C.-C. alkyl group or a C.-C, alkyl group substituted 
by a phenyl group where the phenyl group is 
unsubstituted or has at least one substituent se- 
ected from the group consisting of substituents - « 
(n) as defined in (4) attove; and 

U represents a group of formula -CH,-. 

(7-c) Compounds of formula (I) in which: 

R' represents an alkyl group selected from' the 
group consisting of methyl, isobutyl. hexyl. heptyl 
octyl. nonyl and 3.7-dimethyloctyl groups; 

R' represents a hydrogen atom or a methyl group; 

R' represents C.-C, alkyl group substituted bv a 
group of formula -COOR'« 

where R'» is as defined in (1) above; 
R' represents an alkyl group selected from the 



R' represents a hydrogen atom or a methyl group; 

R' represents group of formula -CH,-COOR'a where 
R"» is as defined in (1) above; 

R' represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl 

TiT ^.1.3.3-tetramemylbutyl 
1.1-dimethylbutyl and 1.1-dimethylpropyl groups; 

R' represents a hydrogen atom or a methyl group; 

R* and R' are both hydrogen atoms: 

nrnT^'^"'^ ^ E-phenylene group, a m-phenylene 
group havng a rnethyl group at the position ortho 
to he position of attachment to the group of for- 

Zt^ 'J ^ Py^'^'^e-d'y' group attached to 

said group of formula -(CH,)„.0-at the 2-position 
so and to the -CH,.,hia2oI.dine group at the S-^!S!! 

W represents a group of formula -CH,- >C = 0 
>C-N-OH. or >C = N-0-(C.-C, alkyl^COOR-' 
where R'« is as defined in (1 ) above- 



55 



U represents a group of formula -CH,-; and 



n is 1 or 2. 



13 



23 



0 207 581 



24 



(8) Compounds as defined in (7) above, where: 

R\ R'. R*. R\ Ar and U are as defined in (7) above: 

R' represents a hydrogen atom, a C-C, alkanoyi 
groiip, a Ca-C, alkenoyi group, a cinnamoyi group, 
a group of formula R**OOC(CH,)mCO-where R'* and 
m are as defined in (7) above, a cis or trans- group 
of formula R^'OOC.CH = CH-CO-where R*' is as de- 
fined in (7) above, or a 2-, 3-or 4-pyridinecarbonyl 
group; 

R* and R' are both hydrogen atoms; 

W represents a group of formula >C = NOR" where 
R" is as defined in (9) below; and 

n is 1 or 2. 

(9) Compounds as defined in (7) above, where: 

R\ R', R*. R', Ar and U are as defined in (7) above; 

R'. R' and R' are independently selected from the 
group consisting of C.-C, alkyi groups substituted 
by a group of formula -COOR** where R"* is as 
defined in (l) above; 

W represents a group of formula >CH„ >C = 0 or 

>C = NOR^»; 

R'* represents a hydrogen atom, a group of formula 
-(CH,),COOR■^ -CH,COOR'a. -C(CH,),COOR**. - 
COCH,CH,COOR'* or -CO-CH = CH-COOR** where 
R'* is as defined in (1) above, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined 
above for R\ R*, and R'; and 

n is 1 or 2. 



{9-a) Compounds as defined m (7) above, where: 
R\ R', R*. R', At and U are as defined in (7) above; 

5 R" represents a hydrogen atom, a CrC,o alkanoyi 
group, a C-Co alkenoyi group, a C.-C« alkanoyi or 
C,-C.o alkenoyi group having at least one substtu- 
ent selected from the group consisting of sub- 
stituents (0. an arylcarbonyl group as defined in - 

'0 (1) above, a group of formula R"-{CH,)^-C(>or Het- 
CO-where R", m and Het are as defined in (1) 
above or a C.-C, alkyI group substituted by a group 
of formula -COOR»» where R'> is as defined in (1) 
above; 

T5 

R' represents a C,-C, alky I group substituted by a 
group of fomnula -COOR"» where R'a is as defined 
in (1) above; 



20 



R' represents a hydrogen atom or a C,-C, aJkyI 
group substituted by a group of fonmuia -COOR'« 
where R"» is as defined in (1) above: 

W represents a group of formula >CH,. >C=sO or 
25 >C = NOR", where ^ 

R" represents a hydrogen atom, a group of formula 
-{CH,),COOR'«. -CH,COOR*». -C{CH,),COOR*«. • 
COCH,CH,COOR'a or -CO-CH = CH-COOR'« where 
30 R"a is as defined in (1) above, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or a C.-C, alkyl group substituted fay a 
group of formula -COOR'" where R'a is as defined 
in (1) above; and 

35 

n IS 1 or 2. 

Specific examples of compounds of the Inven- 
tion are given in the following Tables 1-26. referring 
to the formulae (1-1) to (1-26). In the Tables, the 
40 following abbreviations are used: 



45 



50 



55 



14 



25 



0 207 581 



26 



5 



Ac acetyl 

Boz benzoyl 

Bu butyl 

iBu is o butyl 

tBu t-butyl 

Bz benzyl 

Dc decyl 

3 . 3-DMB 3 . 3-diniethylbutyl 

5,5-DMH 5 . 5-dimethylhexyl 

3 , 7-DMO 3 . 7-diraethyloctyl 

7,7-DMO 7.7-.dimethyloctyl 

Et ethyl 

Hp heptyl 

Hx hexyl 

Hxd hexadecyl 

Ic icosyl 

Me methyl 

Mor morpholino 

Nn " nonyl 

Oc octyl 



55 



15 



27 • ; • ; 0 207 581 28 



dcd 


octadecyl 




phenyl 




phenylene 


Hp 


piperidino 


Piz 


piperazinyl 




pentyl 


iPn 


isoperityl 


hPn 


neopentyl 


Pr 


propyl 


iPr 


isopropyl 


Pydi 


pyr idine-diyl 


Pyl 


pyrrolidinyl 


Pyr 


pyr idyl 


TMB 


1.1.3. 3-tetramethylbutyl 


Trd 


tr idecyl 



30 

In the case of the divalent group represented Compounds of formula (1-1): 

by Ar, where appropriate, the number given first is 
the position of attachment of that group to the 
group represented by -(CH,)n-0-in the compound 
of formula (I), whilst the number given second is 35 
the position of attachment of that group to the - 
CH,-thia20lidine group. 




are as defined in Table 1 : 

55 

Table 1 



16 



29 



0207 581 



30 



Cpd. 



No . 




w 


Ar 




1 


H 


>CH2 




Phn 


2 


Ac 


>C«2 




•Phn 




H 


>c=o 




Phn 


4 


H 


>C=NOH 




-Phn 


5 


H 


>CH2 






6 


H 


>c=o 


7 5— Pvdi 




7 


AC 


>c=o 


7 Pvdi 




8 


H 


>C=NOH 






9 


H 


>C=NOH (anti) 


p-Phn 




10 


H 


>C=NOH (syn) 


p-Phn 




11 


Ac 


>C=NOAc 


p-Phn 




12 


BOZ 


>C=NOBoz 


p-Phn 




13 


3-PyrCO 


>C«N0(3-Pyi:C0) 


p-Phn 
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Table 1 (cont) 

40 



50 



17 



31 



0 207 581 



32 



Cpd . 



No. 




W 


Ar 


14 


H 


>C=NOMe 


p-Phn 


15 


H 


>C=N0B2 


p-Phn 


16 


H 


>C=NO{4-MeB2) 


p-Phn 


17 


H 


>C=NOCH,C0OH 


p-Phn 


18 


Ac 


>C=NOCH2C0OMe 


p-Phn 


19 


H 


>C=NOCH2COOEt 


p-Phn 


20 


H 


>C=NOCH-C0OiPr 


p-Phn 


21 


H 


>C=N0CH_C0OtBu 


p-Phn 


22 


Me(CH_), .CO- 
2 14 


>CH- 


p-Phn 


23 


HOOC(CH_)_CO- 
2 2 


>CH_ 


p-Phn 


24 


HOOCCH=CHCO- ( c i s ) 


>CH- 


p-Phn 


25 


HOOC(CH_)_CO- 
2 2 


>c=o 


p-Phn 


26 


HOOC(CH_) -CO- 
2 3 


>CH-OH 


p-Phn 


27 


HOOC(CH2)2CO- 


>C=NOH 


p-Phn 


28 


HOOC(CH2)2CO- 


>CH2 


2.5-Pydi 


29 


HOOC(CH2)2CO- 


>C=NOCH2COOH 


p-Phn 


30 


HOOC(CH2)2CO- 


>C=NOCH2COOH 


2 , 5-Pydi 



Compounds ot formula (1-2): 




CH2-0-(Ar)-CH2-CH C = 0 



II 

0 



(1-2) 



18 



33 



0 207 581 



34 



re as defined in Table 2: 



"able 2 



Cpd. 



No. R" 



W 



Ar 



32 
33 
34 
35 
36 
37 
38 
39 
40 



H 

H 

H 

Ac 

H 

Ac 

H 

H 

Ac 



- — 2 

>c=o 

>C=NOH 

>CH2 

>CH2 

>c=o 
>c=o 

>C=NOH 

>C=NOH (anti) 
>C=NOAc 



5 - Me-1 < 3 -Phn 

6- Me-l. 3-Phn 
6 -Me-1, 3 -Phn 
2,5-Pydi 
2.5-Pydi 
2.5-Pydi 

2 . 5-Pydi 
2.5-Pydi 
p-Phn 
p-Phn 



35 



Table 2 (cont) 



19 



35 



0 207 581 



36 



Cpd 
No. 



W 



Ar 



41 BOZ 

42 ; 3-PyrCO 

43 H 

44 H 

45 H 
4 6 H 

47 H 

48 H 

49 H 



50 HOOC(CH2)gCO- 



>C=N0B02 
>C=NO(3-PytCO) 
>C=NOMe 
>C=NOB2 * 
>C=N0(2-0MeB2) 



>C=NOCH2COOH 

>C=NOCH2COOEt 

>C=NOCH2COOiPr 

>C=N0CH2C00tBu 

>CH^ 



p-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
m-Phn 



Compounds of formula (1-3): 



30 




(CH2)n-0-{Ar)-CH2-CH — C = 0 



1 I 



S 



II 
0 



NH 



(1-3) 



are as defined in Table 3: 



so 



Table 3 



55 



20 



37 



0 207 581 



38 



Cpd . 



IMKJ • 


tx 


p3 

R 


ri 


W 


Ar 


51 


Ma 


n 


1 


>CH2 


p-Phn 




M© 


TV 

H 


1 


>c=o 


P-Phn 




we 


H 


1 


>C=NOH 


p-Phn 


R A 


Me 


H 


2 


>CH2 


p-Phn 


D D 


Me 


H 


L 


>CH2 


6-Me-l.3-Phn 


5 6 




AC 


I 


>CIl2 


P-Phn 


57 




i\C 


L 


>c=o 


p-Phn 


58 


Mo 


rj 

H 


1 


>C=NOH 


6-Me-i,3-Phn 


5 Q 


Mo 

ne 


H 


2 


>CH2 


6-Me-i, 3-Phn 


fin 


Mo 


H 


I 


>CH2 


2.5-Pydi 


O J. 


Me 


H 


1 


>c=o 


2,5-Pydi 


O ^ 


Me 


H 


1 


>C=NOH 


2.5-Pydi' 


6 3 


i_Pr 


H 


1 


>c=o 


p-Phn 


64 


Bz 


H 


1 


>CH2 


P-Phn 


65 


Bz 


H 


1 


>C=NOH 


P-Phn 


6 6 


Bz 


H 


1 


>C=NOH 


2. 5-Pydi 


67 


Hx 


H 


1 


>CH2 


P-Phn 


o o 


Hx 


H 


1 


>c=o 


P-Phn 


69 


Hx 


H 


1 


>C=NOH 


P-Phn 


70 


Hx 


H 


1 




2. 5-Pydi 


71 


3 , 3-DMB 


H 


1 


>CH2 


p-Phn 


72 


Hp 




1 


>CH2 


p-Phn 



Table 3 (conl) 

ss 



21 



39 
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40 



Cpd. 



NO. 




. R^ 


n 


W 


Ar 


73 


Oc 


H 


1 


>CH2 


p-Phn 


74 


Oc 


H 


. 1 


>c«o 


p-Phn 


75 


Oc 


H 


1 


>C-NOH 


p-Phn 


76 


Oc 


H 


1- 


>CH2 


2:.5-Pydi 


77 


5.5-DMH 


H 


L 


>CH2 


p-Phn 


78 


5,5-DMH 


H 


1 


>c=o 


p-Phn 


79 


5.5-DMH 


H 


1 


>C=NOH 


p-Phn 


80 


DC 


H 


1 


>CH2 


p-Phn 


81 


Me 


HOOCCH=CHCO- 


1 


>CH2 


p-Phn 



( trans ) 



Compounds of formula (M): 
» 

30 



r5 




C 
II 
0 



are as defined in Table 4: 

50 

Table 4 



55 



41 
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42 



Cpd • 



No. 




r2 


r^ 


rS 


W 


82 


Me 


iPr 


iPr 


Me 


>C=NOH 


83 


Et 


Me 


Me 


Me 


>C«2 


84 


Et 


H 


t.Bvi 


K 


>CH2 


85 


Pr 


Me 


Me 


Me 


>CH2 


86 


i.Bu 


Me 


Me 


Me 


>CH2 


87 


Bz 


Me 


Me 


Me 




88 


1-MeHx 


H 


tBu 


H 


>C=NOH 


89 


Oc 


Me 


Me 


Me 


>CH2 


90 


Oc 


Me 


Me 


Me 


>c=o 


91 


Oc 


Me 


Me 


Me 


>C=NOH 


92 


Oc 


H 


t^Bu 


H 


>CH2 


93 


5 , 5-DMH 


Me 


Me 


Me 


>CH2 


94 


DC 


Me 


Me 


Me 


>c=o 



Compounds of formula (1-5): 

35 




II 

0 

50 

are as defined in Table 5: 
Table 5 

55 



23 



43 



0 207 581 



44 



Cpd. 



No. 




r2 


R* 


R^ 


W 


95 


Et 


iPC 


iPr 


H 


>c=o 


96 


B2 


Me 


Me 


Me 


>CH- 
2 


97 


BZ 


Me 


Me 


Me 


>C=NOH 


98 


2-OMeBz 


H 


t.Bu 


H 


>C=NOH 






ya 


ya 


Me 


•■ -"•-'7 


100 


HX 


Me 


Me 


Me 


>c=o 


101 


HX 


Me 


Me 


Me 


>C=NOH 


102 


HX 


H 


tBu 


H 


>CH_ 


103 


HX 


H 


t.Bu 


H 


>c=o 


104 


HX 


H 


t.Bu 


H 


>C=NOH 


105 


3 , 3-DMB 


H 


t.Bu 


H 


>CH_ 


106 


Hp 


Me 


Me 


Me 


2 


107 


Hp 


H 


t.Bu 


H 


2 


108 


Oc 


Me 


Me 


Me 


>CH« 
2 


109 


Oc 


Me 


Me 


Me 


>c=o 


110 


Oc 


Me 


Me 


Me 


>C=NOH 


111 


5 , 5-DMH 


Me 


Me 


we 


>CH2 


112 


5.5-DMH 


Me 


Me 


Me 


>C=NOH 


113 


5.5-DMH 


H 


t.Bu. 


H 


>CH2 


114 


DC 


Me 


Me 


Me 


>C=NOH 



Compounds of formula (1-6): 



50 



55 



24 



45 
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46 




are as defined in Table 6: 
Table 6 

20 



Cpd, 



No. 




r2 


r4 


r5 


W 


n 


LIS 


iPr 


H 


t.Bu 


H 


>C=NOH 


1 


116 


Bz 


Me 


Me 


Me 


>CH2 


1 


117 


Bz 


Me 


Me 


Me 


>c=o 


1 


118 


iBu 


Me 


Me 


Me 


>C=NOH 


1 


119 


Bz 


H 


t.Bu 


H 


>CH2 


1 


120 


4-MeBz 


H 


Me 


H 


>CH-OH 


1 


121 


3-ClBz 


iPr 


iPr 


H 


>C=:NOH 


1 


122 


2-PhEt 


Me 


Me 


Me 


>CH2 


2 


123 


HX 


Me 


Me 


Me 


>CH2 


1 


124 


Hx 


Me 


Me 


Me 


>c=o 


1 



SO 

Table 6 (cont) 



55 



25 



47 
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48 



Cpd. 



NO. 


R 




r4 


r5 

cv 


W 


n 


12 5 


Hx 


Irl6 


Me 


Me 


>C*NOH 


1 


126 


Hx 


XJ 

n 


tBu 


H 


2 


1 


127 


HX 




t.Bu 


H 


>c=o 


1 


12 o 


rlX 






H 


>C=NOH 


1 


129 


J. — Wef n 


Me 


Me 


Me 


>CH^ 
2 


■ 1 


130 


3 , 3 -DMB 


we 


Me 


Me 


>CH^ 
2 


1 


131 


3 . 3 -DMB 


Me 




Me 


>c=o 


1 


132 


3 , 3 -DMB 


Mo 


Me 


Me 


>C=NOH 


1 


133 


3 , 3 -DMB 


n 




H 


>CH^ 


1 


134 


1-EtBu 


Mo 




Me 


>CH^ 
2 


2 


135 


3-MePn 


1 r L 


i Pr 


• H 


>CH^OH 


1 


136 • 


Hp 


we 


Mo 


Me 


>CH^ 
2 


1 


137 


Hp 


Me 


we 


Mo 


>c=o 


1 


138 


Hp 


Me 


Me 


Mo 

we 


— WtA 


1 


139 


Hp 


H 


t^Bu 


rl 






140 


Hp 


H 


t,Bu 


n 


= w 


1 


141 


4 , 4-diMePn 


Me 


Me 


Mo 

we 




1 


142 


oc 


Me 


Me 


Me 


>CH2 


1 


143 


Oc 


Me 


Me 


Me 


>c=o 


1 


144 


Oc 


Me 


Me 


Me 


>C=:NOH 


1 


145 


Oc 


H 


tBu 


H 


>CH2 


1 


146 


Oc 


H 




H 


>C=:0 


1 



Table 6 (cont) 
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26 





49 




0 207 581 




CO 














ko. 


r1 






r5 


w 


147 


Oc 


H 


u 0 u 


IT 

n 


>C=NOH 


148 


5 , 5-DMH 


tic 


we 


Me 


>CH2 


l49 


5 , 5-DMH 






Me 


>c=o 


150 


5 , 5-DMH 


Me 


Mo 


Me 


>C=NOH 


i51 


5 , 5-DMH 


H 


CPU 


H 


>CH2 


152 


5 , 5-DMH 




C D U 


n 


>c=o 


153 


5 , 5-DMH 


H 


t* nil 


n 


>C=:NOH 


154 


Nn 




Me 


Me 


>CH2 


155 


DC 


Me 


Mo 


Me 


>CH2 


156 


Dc 


H 




H 


>CH2 


157 


1-MeNn 


Me 

Lie? 


Mo 

We 


TT 

ri 


>CH2 


158 


3 , 7-DMO 


Me 

Lie 


Mo 

we 


Me 


>CH2 


159 


3 , 7-DMO 


Me 

11 cr 


We 


Me 


>C-0 


160 


3 , 7-DMO 


Me 


Mo 

we 


we 


>C=sNOH 


161 


3 , 7-DMO 


H 


y oU 


ri 


>CH2 


162 


3 , 7-DMO 


n 




H 


>c=o 


163 


7 , 7 -DMO 


Me 

Lie? 


Mo 

we 


Me 


>CH2 


JL O H 


/ # / -DMO 


Me 


Me 


Me 


>c=o 



Compounds of formula (1-7): 

45 



50 



27 



51 



0 207 581 



52 




{CH2)n"0~{Ar)-CH2-CH 



li 



C=0 

I 

HH 



(1-7) 



are as defined in Table 7: 



Table 7 



Cpd. 



NO. R 



20 



R 



165 2- ( 3-OEtPh)Et H 

16 6 Hx Me 

157 Oc Me 

168 Oc Me 

169 5.5-DMH Me 

170 3.7-DMO Me 

171 7,7-DMO Me 

172 Pr Me 

173 OC Me 



H 

H 

Ac 

Ac 

Ac 

Ac 

Ac 



Et:OOC(CH2)2CO- 
HOOC(CH2)4CO- 



H 
H 

Me 
Me 
Me 
Me 
Me 
Me 
Me 



Table 7 (cont) 



so 



55 



28 





53 


0 207 581 


4 


Cpd 




1 




No, 




Ar 




X O 3 


>c=o 


2-Me-l. 4 


-Phn 


X O O 


>CHOH 


3-Me-1.4 


-Phn 


i. o / 


>CH^ 


P-Phn 




X D O 


>c=o 


P-Phn 




16 9 


>CH2 


2. 5-Pydi 




X / u 


>c=o 


P-Phn 




X / X 


>c=o 


P-Phn 




172 


>CH^ 


P-Phn 




173 




P-Phn 





Compounds of formula (1-8): 




0 

are as defined in Table 8: 
Table 8 

so 



55 



29 



55 



0 207 581 



56 



Cpd 










No. 


r3 


^ W' 


Ar 




174 


H 


O 


P-Phn 




175 


Ac 


O 


P-Phn 


1 


176 


H 


O 


p-Phn 


2 


177 


Ac 


0 


D — Phn 


2 


178 


H 


0 


P-Phn 


3 


179 


Ac 


0 


p-Phn 


3 


180 


Boz 


0 


p-Phn 


1 


181 


H 


NOH 


p-Phn 


1 












182 


Ac 


NOAc 


p-Phn 


1 

X 


183 


H 


NOH 


P-Phn 


2 


184 


H 


NOH 


p-Phji 


•J 


185 


H 


O 


6-Me-l, 3-Phn 


J. 


186 


Ac 


O 


6-Me-l , 3-Phn 


1 


187 


H 


O 


6-Me-l . 3-Phn 




188 


H 


NOH 


6-Me-l, 3-Phn 




189 


Ac 


NOAc 


o— Me — J— t*nn 


1 


190 


H 


O 


2.5-Pydi 


1 


191 


Ac 


O 


2.5-Pydi 


1 


192 


H 


O 


2,5-Pydi 


'2 


19 3 


H 


NOH 


2.5-Pydi 


1 



Table 8 (cont) 



50 



55 



30 



57 

I 



0 207 581 
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r2 


w 


Ar 
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HOOC(CH2)2CO- 


0 


p-Phn 


1 


195 


HOOCCH=CHCO- ( C i S ) 


0 


p-Phn 


1 


196 


HOOCCH=CHCO- (trans ) 


0 


2,5-Pydi 


1 


197 


HOOC(CH2)2CO- 


0 


P-riin 


2 


198 


HOOC(CH2)2CO- 


NOH 


p-Phn 


1 


199 


HOOC(CH2)2CO- 


NOCH2COOH 


p-Phn 


1 


200 


HOOC(CH2)2CO- 


NOCH2COOH 


2. 5-Pydi 


1 


201 


HOOC(CH2)2CO- 


N0CH2C00tBu 


p-Phn 


1 
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EtOOC(CH. ) ^CO- 


NOCH2COOEt 


p-Phn 


1 



Compounds of formula (1-9): 
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are as defined in Table 9: 
Table 9 
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II 
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(1-9) 



45 



50 



55 



59 



Cpd 



NO. 




W 
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H 
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p-Phn 


1 
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Ac 
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p-Phn 


1 
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H 


o 


p-Phn 


2 
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Ac 


o 


p-Phn 


2 
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n 


MCH 


p-Phr. 


1 
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H 


O 


6-Me-l. 3-Phn 


1 


209 


Ac 


0 


6-Me-l. 3-Phn 


.1 


210 


H 


O 


2.5-Pydi 


1 


211 


Ac 


0 


2.5-Pydi 


1 
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Ac 


NOH 


2.5-Pydi 


1 
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HOOC(CH2)2CO- 


0 


p-Phn 
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Compounds of formula (1-10): 
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(CH2)n-0~(Ar)-CH2-CH — C=0 



S HH 

c 

!l 
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(1-10) 



are as defined in Table 10: 
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r3 


W 


Ar 


ri 
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H 


o 


p-Phn 


1 


215 


Ac 


o 


p-Phn 


1 


216 


Ac 


NOH 


p-Phn 


1 


217 


H 


NOH 


p-Phn 


2 


218 


H 


0 


6-Me-l ^ 3-Phii 


1 


219 


Ac 


0 


6-Me-l , 3-Phn 


1 


220 


H 


o 


6-Me-l , 3-Phn 


2 


221 


H 


NOH 


6 —Me — 1 # 3 - p nn 


1 


222 


H 


O 


^ • D— fyai 


J. 


223 


HOOC(CH2)2CO- 


o 


p-Pnn 


1 


224 


HOOC{CH2)2CO- 


NOCH^COOH 


2.5-Pydi 
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Compounds of formula (1-1 1 ): 




(i-n) 



are as defined in Table 1 1 : 

50 
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NO. 



Ar 



225 iPr H 

226 Me E 
Compounds of formula (1-12); 



22 6 Me EtOOC(CH^) .CO- 

2 4 



iPr p-Phn 

Me 6-Me-1.3-Phn 




CH2-0-{Ar)-CH2-CH C = 0 



(1-12) 



MH 

il 



are as defined in Table 12: 
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Me 
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H 
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H 
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247 
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p-Phn 
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p-Phn 
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Me 
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Me 
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H 
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Me 


Me 
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Compounds of formula (1-13): 
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are as defined In Table 13: 
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Cpd . 
No. R" 
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266 Et 

267 iPc 

268 Me 

269 Pn 

270 2-HOEt 

271 2-HOEt 

272 5-AcOPn 

273 2-HOEt 



>CH2 
>C=MOH 



>C=NOCMe2COOH 

>C=NOCH2COOH 

>CH2 

>C=NOCMe2COOH 
>C=NOH 



>C=NOCH2COOH 



Compounds of formulae (1-14). (1-15). (1-16) and 
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fCH2)n-0-{Ar J-CH2-CH— C =0 
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(CH2)n-0-(Ar]-CH2- 
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CH— C=0 

II 
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(CH2Jn-0-(Ar)-CH2-CH 

I 

S 



MR 6 



C 

II 
0 
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(CH2)n-0-(Ar)-CH2-CH — C=0 

II 



(1-15) 



(1-1 6J 



(1-17) 



11 (CH2)pC00Rl05 
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are as defined in Tables 14, 15, 16 and 17, respec- 
tively: 
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X 


X 


X 


X 


X 


X 






0 




0 




0 
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X 
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X 


X 


X 


X 


X 
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0) 
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X 


X 


X 
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a 
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X 
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CO 


CO 
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CM 
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s: 




o 
X 


o 
X 


a» 
X 


X 


X 


Me 






o 

s: 


a; 

s: 


o 


3: 


o 
X 


o 
X 


o 
X 


Qi 

X 


o 
X 


X 


o 
s: 


X 


0) 

s: 


X 


o 


s: 


s: 


o 
X 


X 


X 


Q) 

X 


0) 

X 


c; 
X 


GD ' 


GO 
CM 


00 
CSI 


CD 
GO 
PM 


o 

CM 


o 

a> 

CM 
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CM 
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Table 14 (cont) 
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X 


z 
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X 


X 
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X 
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X 


X 


X 


• 
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rg 
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are as defined in Table 1 8: 
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Compounds of formula (1-25): 



66 



129 



0 207 581 



130 



V 




II 

n 

are as defined in Table 25: 

20 

Table 25 

y 

2S 
30 
35 
40 . 

50 



67 





131 










No. 




r2 


S4 6 


Me 


Me 


547 


Me 


Me 


548 


Me 


H 


549 


Me 


H 


530 


Me 


Me 


551 


Me 


H 


552 


Et 


Me 


553 


iBu 


Me 


554 


iBu 


Me 


555 


Pn 


Me 


556 


H 


Me 


557 


Me 


H 


558 


iBu 


H 


559 


Oc 


Me 


560 


Oc 


Me 


561 


Oc 


H 


562 


Oc 


H 


563 


Me 


H 


564 


Me 


H 


565 


iBu 


H 


566 


Oc 


H 



Compounds of formula (1-26): 
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Of the compounds listed above, preferred com- 
pounds are Compounds Nos. 5, 9. 10. 11. 12. 14. 
15. 17. 23. 32. 39, 51. 52. 53. 56. 57. 118. 142. 
159, 160. 174. 227. 274. 276. 278. 279. 280. 282, 
284. 285. 287. 288. 301, 302. 305, 307. 401. 403. 
405, 410. 412. 425. 428. 429. 461. 462. 464. 465. 
467, 469. 484. 485, 487. 489. 490. 492. 505. 506. 
502. 510, 512. 51?. 518. 519. 520, 521, and 546. 
The more preferred compounds are Compounds 
Nos. 9. 10. 11. 12. 17. 23, 51. 52. 53. 56. 57. 118. 



142. 159. 160. 174. 274. 284. 401. 405. 410, 461. 
464. 467, 508 and 510. and the most preferred 
compounds are Compounds Nos. 9, 11, 142, 464, 
467 and 510- 

Also preferred are pharmaceutically acceptable 
salts of the above compounds. 

The compounds of the invention (including 
those compounds defined above and covered by 
prior EP-A 0139421) may be prepared by reacting 
a compound of formula (II): 
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C — A 

I 
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(II) 



[in which: 

R'. R', R'. R*, R*. n and Ar are as defined above; 

A represents a cyano group, a carboxy group, a C,- 
C* alkoxycarbonyl group, a carbamoyl group or a 
group of formula -COOM where M represents a 
cation; 



-c X reoresents a halogen atom; 

R'* represents a hydrogen atom or an unsubstiti 
ed C,-C,o alky I group; and 

20 W» represents a methylene (-CH,-) group or 
carbonyl (>C = 0) group] 

with thiourea, which has the formula (III): 
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to give a compound of formula (V): 
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(in which: 

R\ R*. R'. R\ R', R'a,n, Ar and W» are as defined 
above; and 

Y represents an oxygen atom or an imino group). 



75 



20 



This compound may immediately be hydroliz- 
ed under the prevailing reaction conditions; if it is 
not. then a separate hydrolysis step is required, to 
hydrolize the imino group at the 2-position of the 
thiazolidine ring and. where Y represents an imino 
group, to hydrolize that imino group also, to an 
oxygen atom, thereby giving the compound of for- 
mula (IV): 




7a 



(CH2)n — O-(Ar) — CH2— C — C=0 



C 
II 
0 



(IV) 



40 



(in which R\ R\ R', R*. R«, R'a^ Ar and W» are as 
defined above). 

If necesSory. i»uoscquonl sieps niay b^i canieu 
out to replace various of the substituent groups by 
other groups within the definitions given' above, 
employing the reactions described in more detail 
hereafter. 

Where A represents a C,-C» alkoxycarbonyl 
group (i.e. the alkoxy part has from 1 to 5 carbon 
atoms), examples of such groups include the 
methoxycarbonyl, ethoxycarbonyl, propoxycar- 
bonyl, isopropoxycarbonyl and butoxy carbon y I 
groups. Where A represents a group of formula • 
COOM and M represents a cation, the nature of the 
cation is not critical to the invention, since it is 
eliminated in the course of the reaction. Preferably 
the cation is a metal ion. such as a sodium, potas- 



50 



55 



sium, calcium or aluminium ion. but It may also be 
an ammonium ion and other ions. Including ions 
oenveo Tfom organic oases, are possioie, aitnougn 
not presently preferred. 

X represents a halogen atom and, again, the 
nature of this is not criticaJ, since the atom is 
eliminated in the course of the reaction. Most suit- 
ably, the halogen atom represented by X is a 
chlorine, bromine or iodine atom. 

The reaction of the compound of formula (II) 
with the thiourea is preferably effected in the pres- 
ence of a solvent. The nature of the solvent is not 
critical, provided that it has no adverse effect upon 
the reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol. propanol, bu- 
tanol and ethylene glycol monomethyl ether; 
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ethers, such as tetrahydrofuran or dloxane; 
ketones, such as acetone; dimethyl sulphoxide; sul- 
phones. such as sulpholane; and amides, such as 
dimelhylformamide. 

There is no criticality as to the molar ratio of 
the compound of formula (II) to the thiourea and so 
conventional criteria apply to determine the most 
suitable proportions. Preferably the two reagents 
are employed in equimolar amounts or the thiourea 
is employed in excess, preferably a slight excess- 
The most suitable ratio of. thiourea to compound of 
formula (II) is from 1:1 to 2:1. 

The reaction temperature is not critical to the 
invention, although the optimum temperature will 
vary, depending upon the nature of the reagents 
and the solvent employed. In general, we prefer to 
carry out the reaction at the boiling point of the 
solvent or at a temperature within the range from 
80 to 150*C. The time required for the reaction will 
vary, depending upon many factors, notably the 
reaction temperature and the nature of the 
reagents, but a period of from 1 to 20 hours will 
normally suffice. 

Where hydrolysis of the resulting compound of 
formula (V) is required as a separate step, this may 
be effected by heating the compound of formula - 
(XO in r suitable solvent in the presence of \vater 



and of an acid. The nature of the solvent is no 
cntical. provided that It has no adverse effect upor 
the reaction and examples of suitable solvents irv 
dude: sulpholane: and alcohols, such as methanol 
5 ethanol or ethylene glycol monomethyi ether. Suit- 
able acids include such organic acids as acetic 
acid and such mineral acids as sulphuric acid oi 
hydrochloric acid. The amount of acid added is 
preferably from 0.1 to 10 moles, more preferably 
10 from 0.2 to 3 moles, per mole of the compound of 
, formula (V). The water or aqueous solvent em- 
ployed in this hydrolysis is preferably added in 
-stoichiometric excess v/ith respect to the com- 
pound of formula (V). preferably a large excess, 
75 The reaction temperature is not particularly critical, 
although we prefer to canry out the reaction at a 
temperature of from 50 to lOO^C. at which tem- 
perature the reaction will nomially be essentially 
complete within a period of from 2 to 20 hours. 
20 NA^ere in the compound of formula (V) re- 

presents an acyl group, the hydrolysis step will 
often hydrolize this to a hydrogen atom, giving a 
compound of formula (IVH): 
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(CH2)n-0-{Ar)-CH2-C 
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II 
0 



c=o 

I 

KH 



(IVH) 



(in which R'. n\ R', R». R'a. n. Ar and W are as 
defined above); however, depending upon the pre- 
cise reaction conditions and the nature of the acyl 
group represented by R'. this hydrolysis may not 
take place or may take place to a limited extent 
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! 



only, so that the acyl group is kept intact Similarly. ( 
other acyl groups within the compound of formula - ; 
(V) may or may not also be hydrolized. j 

Compounds of formula (IV) can exist in the 
following tautomeric forms: 
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although, for convenience, these are represented 
by a single formula (IV) herein. It will be appre- 
ciated that similar tautomeric forms exist in relation 



55 



to the imino compound of fomriuTa (V) and these 
likewise are shown herein by means of a single 
formula only. 
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: those compounds of the invention which con- 
tain one or more carboxy groups or which contain 
a prtenolic hydroxy group [e.g. where R» represents 
a hydrogen atom, as in the compounds of formula - 
(IVH)J can form salts, in a conventional manner, 
with cations. There is no particular restriction on 
the -nature of the cations employed to form such 
saM, except that, where the compounds of the 
invention are. to be used for therapeutic purposes, 
the. resulting salts should be pharmaceutically ac- 
ceptable, which, as is well-known in the art. means 
that; the resulting salts should not have a reduced 
activity (or unacceptably reduced activity) or an 
increased toxicity (or unacceptably increased toxic- 
ity) as compared with the parent compound. On the 
other hand, where the compounds are to be used 
for non-therapeutic purposes, e.g. where they are 
to be used as intenmediates in the preparation of . 
other compounds, even this restriction does not 
apply. Suitable salts include, for example: atkali 
metal salts, such as the sodium, potassium or 
lithium salts; alkaline earth metal salts, such as the 
calcium or magnesium salts: salts with other met- 
als, especially trivalent metals, for example salts 
with aluminium, iron, cobalt, nickel or zinc: ammo- 
nium salts: salts with organic amines, for example 
the triethylamine or cyclohexylamine salts: and 
salts with basic amino acids, for example lysine or 
arginine. The compounds of the invention may be 
converted into such salts simply by a conventionaf 
reaction with an appropriate base. 

Likewise, where the compounds of the inven- 
tion contain a basic group, they can form acid 
addition salts. As with the salts mentioned above, 
where the compounds are to be used for therapeu- 
tic purposes, the salts should be pharmaceutically 
acceptable but. where they are to be used for non- 
therapeutic purposes, this restriction does not ap- 
ply. Suitable acids for use in producing such salts 
include: inorganic acids, such as hydrochloric acid, 
sulphuric acid, nitric acid or phosphoric acid; or- 
ganic carboxylic acids, such as acetic acid, tartaric 
acid, maleic acid, fumaric acid, malic acid, succinic 
acid, glutamic acid or aspartic acid: and organic 
-L*.p..cr.:c cuch cLs £r-'^^>u^rie^uipnoTiic acio or 

methanesulphonic acid. The compounds of the in- 
vention may be converted into such salts sfm ply by 
a conventional reaction with anr appropriate acid. 

Furthermore, compounds of formula (fVH) can 
be converted into a con-esponding ester by reac- 
tion with an acylating agent, normally an organic 
acid or reactive derivative thereof. Suitable reactive 



derivatives include the acid halides and acid a 
dndes. especially the acid anhydrides. Where 
acid itself is employed, we prefer to carry out 
reaction in the presence, as catalyst, of a sb 
5 acid, for example a mineral acid (such as 
drochloric acid or sulphuric acid) or an org 
sulphonic acid (such as B-toluenesulphonic add 
Otherwise, the nature of the acylating ac 
employed depends upon the nature of the ] 
TO group which it is desired to introduce, and th 
are defined above as the acyl groups which r 
be represented by R'. 

The reaction is preferably effected in the pi 
ence of an solvent, the nature of which is 
T5 cntical. provided that It has no adverse effect uj 
the reaction. Suitable solvents include, for exami 
ethers, such as diethyl ether, tetrahydrofuran 
dioxane. aromatic hydrocarbons, such as bena 
or toluene: aliphatic hydrocarbons, such as hexa 
20 cyclohexane or heptane; halogenated hydroc 
bons. especially halogenated aliphatic hydroc 
bons. such as methylene chloride or chlorofoi 
ketones, such as acetone or methyl ethyl keto 
amides. such as dimethylformamide 
25 dimethylacetamide; organic bases, such as p 
idine or triethylamine; sulphoxides.-^ such 
dimethyl sulphoxide; sulphones. such as s 
pholane; water; and mixtures of any two or mc 
thereof. There is no particular restriction on t 
30 ratio of the compound of formula (IVH) to t 
acylating agent, but we generally prefer to empk 
an excess, suitably a slight excess, of the acylatir 
agent or an equimolar amount of the two reagent 
In general, we would employ a molar ratio of a 
35 ylating agent to compound of formula (IVH) of fra 
1:1 to 10:1. 

The reaction temperature is not critical and tf 
reaction will take place over a wide range of ten 
peratures; however, we generally prefer to can 
40 out the reaction at a temperature of from 0*C t 
100*0. The time required for the reaction will var 
widely, depending upon many factors, notably thr 
nature of the reagents and the reaction tempera 
ture. but. at a temperature within the recommends 
45 range, a period of from 5 minutes to 20 hours wll 
normally suffice. 

Compounds of the invention in which W repre- 
sents a hydroxymethylene group, that is to say 
compounds of formula (VI): 

so 
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(CH2jn T 0 - Ur) - CH2 - 



146 



f(7a 
I 

C - C 

I I 

C 
(I 



= 0 



On which R'. R'. R» D. Rt 

defined above) can' ho ' " as 

compound oftr^^.a' vrr^vVfn "^^^ ^ 
represents a carbonWg oup [hin"L" ^ 
pound of formu/a (VH); * *° ^ 



/5 



20 




j7a 



Mr) - CH2 



(in Which R'. n> R. R. OS p,, „ ^ 

defined above) with a 'rrH ' ^ ^"^^ are as 
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C - c 
I I 

// 
0 



= 0 



(vrj 



fvri) 



fonns:. ^ '""o'^'ng tautomeric 



40 



4S 



SO 
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R7a 

I 

(CH2)n- 0 - (Ar)- CH2 - C — C = 0 

I I 
S KH" 

\^ 
li 
0 



^7a 

(CK2)n-0~ (Ar)-CH2-C — C 

I II 
S H 

\^ 

li 
0 



-OH 




I 

(CH2)n— 0 ~ {Ar)~ CH2 — C — C 

I I 
S J 

I 

OH 



= 0 



but. for convenience, these are a« represented 

herein by the single formula (VI). 

Reaction of the compound of formula (VII) with 
the reducing agent is preTerably effected in the 
presence of a solvent. The nature of the solvent is 
not critical, provided that it has no adverse effect 
upon the reaction. Suitable solvents include for 
example: alcohols, such as methanol, ethanol. pro- 
panol. butanol or ethylene glycol monomethyl 



gg ether: and ethers, such as tetrahydrofuran or diox 
ane. There is also no criticality as to the ratio of the 
compound of formula (VII) to the reducing agent 
although an excess of the reducing agent is gen- 
erally preferred. In general, we prefer to employ t 

55 molar ratio of reducing agent to compound of for- 
mula (VII) of from 1:1 to 20:1. 
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The reaction will take place over a wide range 
of temperatures and the particular reaction tem- 
perature chosen is not particularly critical. We gen- 
erally prefer to carry out the reaction at a tempera- 
ture of from O'C to lOO^C. The time required for 



the reaction wilt vary widely, depending upon many 
factors, notably the reaction temperature and the 
nature of the reducing agent, but a period of frqm 1 
to 20 hours will normally suffice. 

The resulting compounds of formula (V!) can, if 
desired, t>e converted to the corresponding acyl 
derivatives of formula (VHI): 




R7a 
! 

0 -{Ar)~CH2~ C - C = 0 

I I 
S KH 

li 

0 



(vni) 



(in which R\ R». R', R\ R\ f{\ n and Ar are as 
defined above, and R"* represents any one of the 
acyl groups included within the definition of R"). 
These compounds can exist in the following 
tautomeric forms: 
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R7a 

I 

(CH2)n- 0 - (Ar}~ CH2 - C - C - OH 

I II 
S N 

^C^ 
II 
0 

R7a 
I 

— (Ar)— CH2 — C — C = 0 

I I 
S" NH 

II 
0 

I 

(Ar)- CH2 - C — C « 0 

I I 
S H 

I 

OH 



but, for convenience, they are all represented here- 
in by a single formula only. 

The nature of the reagents, solvent, proportions 
of reagents and reaction conditions such as tem- 
perature and reaction time, are as described above 
in relation to the acylation of a compound of for- 
mula (IVH) to give the corresponding ester. In view 
of this, depending upon the precise reaction con- 
ditions, where the compound of fonmula (VI) used 



45 



so 



as starting material is a compound in which R* 
represents a hydrogen atom, then that hydrogen 
atom may simultaneously be replaced by an acyl 
group to give a compound of formula (VIII) in which 
both R» and R''^ represent the same acyl group. 

Compounds of the invention in which W and U 
together form a carbon-carbon double bond, that is 
to say compounds of formula (IX): 
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153 U '^^ f ^1 lo^ 




0 

75 

(in which R\ R'. R'. R\ R*. R'*, n and Ar are as tioned compound of formula (VIII). The compounds 

defined above) can be prepared by eliminating of formula (IX) can exist in various tautomeric 

water from the above compound of formula (VI) or forms, as Illustrated below: 

eliminating an acid R"»OH from the aforemen- 

20 



30 
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so 
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7a 



R 

CK2)n-0-(Ar)-CK2-C — C— 

! II 



OH 



S 



II 
0 



H 




(CH2)n~0-(ArJ-CK2-C 

I 




C 

II 
0 



R7a 



(CH2)n-0~(Ar)-CH2-C C=0 

I I 

I 



B.m.nat.on of water or of the acid R-OH from 

rffecLTr""" °^ f^"') 

cafar^f ^ ^ ~ntact/ng the compound with an acid 
catalyst m a solvent; alternatively, if an acidic sol- 

reVuireT'"^^'^' "° -^'v- 
^ Suitable acid catalysts include: inorganic acids 
such as hydrochloric acid or sulphuric a?id: organS 

^T' ^ ^^^'''^ ^^'-'^^ organ c 
sulphomc acds such as 2-toluenesulphonic adi 
The nature of the solvent employed is not critical 
provided that it has no adverse effect upon S 
reacfon. Suitable solvents include, for 



■*5 



SO 



ett^ers. such as diethyl ether, tetrahydrofuran or 
d.oxane: aromatic hydrocarbons, such as beSn^ 
toluene or xylene; aliphatic hydrocarbons, such « 
hexane. cyclohexane or heptane; haloger^aterh^ 
caSSTsT' r^^'"'^ ''^•osenated aliphatic hyd^ 
St?nr;* ! J «*'o"<le or chlorafonn:; 

water ^''^'""^ °' '"^^^y ^^'^y ^^'O'^'- 

water; and mixtures of any two or more thereof. ^ 
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There is no particular restriction on the ratio of 
the compound of formula (VI) or (VIII) to the acidic 
catalyst. Howdver. we generally prefer to employ a 
molar ratio df':Said compound to said catalyst of 
from 1:0.001 tO 1:1. more preferably from 1:0.01 to 
1:0.1. 

\A/here ari acidic solvent is to be employed., we 
prefer to use an organic acid, particularly an or- 
ganic carboxylic acid, such as acetic acid. 
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Thje reaction will take place over a wide range 
of temperatures, although we generally prefer to 
employ a temperature of from O'C to 100*C. The 
time required for the reaction may vary widely, 
depending upon many factors, notably the nature 
of the reagents and the reaction temperature, but a 
period of from 5 minutes to 20 hours will normally 
suffice. 

Compounds of formula (IX) may also be pre- 
pared by hydrolysis of the corresponding Imino 
compound of formula (X): 




,7a 



I 

(CH2)n-0-{Ar)-CH2-C C=Y 



II 



( 
NH 



(X) 



(in which R\ R', R'. R*. R». R'a^ „ and Ar are as 
defined above: and Y is also as defined above, i.e. 
it is an oxygen atom or an imino group). 

The compound of formula (X) may be prepared 
from the compound of formula (V) by a series of 
reactions analogous to those employed to prepare 
the compound of formula (IX) from the compound 
of formula (VII), employing the same reagents and 
reaction conditions. 




30 The hydrolysis reaction employed is the same 

as that employed to convert the compound of 
formula (V) into the compound of formula (IV) and 
may be carried out under the same conditions and 
employing the same reagents as described in the 

35 context of that reaction. As with that reaction, the 
hydrolysis in this reaction may lead to removal of 
any acyl group represented by R' and Its replace- 
ment by a hydrogen atom, to give a compound of 
formula (IXH): 



I 

(CHjln-O -(Ar)-CH2-C 



I I 



0=0 



(IXH) 



NH 
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On Which R\ R^ R\ H\ R\ n and Ar are as 
defined above). However, the acyl group may be 
kept intact by selecting suitable, reaction conditions. 
Also, If desired, the acyl group may be reinstated 



by an acylation reaction, as described above 
(IVHr" compound of formul.- 

Compounds of formula (I) In which W repr 
sents a methylene group, that Is to say compoum 
of formula pci): ^ ■ 




7a 



(CH2ln -0 HAr)- C C C = 0 



S 



1 I 



(XI) 



II 

0 



KH 



{in which R\ H\ R\ R\ R'a, n and Ar are as 
defined above), may be prepared by hydrogenation 
of a compound of formula (IX). 

This hydrogenation is preferably effected in the 
presence of a catalyst, for example palladlum-on- 
carbon, Raney nickel or platinum oxide, of which 
palladium-on-carbon Is preferred. The partial pres- 
sure of hydrogen is preferably from 1 to 100 at- 
mospheres (about 1 to 101 bars), more preferably 
from 1 to 6 atmospheres (about 1 to 6 bars). The 
reaction is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. 
Suitable solvents include, for example: alcohols, 
such as methanol or ethanol; aromatic hydrocar- 
bons, such as benzene or toluene; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
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30 



35 



40 



amides. such as dimethylformamide oi 
dimethylacetamide; water, and mixtures of any two 
or more thereof. The reaction will take place over a 
wide range of temperatures, but we normally find it 
convenient to carry out the reaction at a tempera- 
ture within the range from room temperature to 
50*C. The time required for the reaction will vary 
widely, depending upon many factors, notably the 
nature of the reagents and the reaction tempera- 
ture, but a period of from 5 minutes to 20 hours will 
normally suffice, where a temperature within the 
recommended range is employed. 

Compounds of formula (I) in which W repre- 
sents a carbonyl group and U. R' and the carbon 
atom to which R' is attached together represent a 
group of formula -CH = C<. that is to say a com- 
pound of formula (XII): 




R7a 

(CH2jn-0-(Ar)-CHo - C — C = 0 



82 



II 

0 



(XII) 
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(in which R'. R'. R*. R*. R'a, n and At are as 
defined above), can be prepared by reacting a 
compound of formula (XIII): 




7a 



I 1CH2)n-0-{Ar)-CH2-C — A 



(XIII) 



(in which R'. R'. R'. R». R'.. A. X. n and Ar are as 
defined above and L and U are as defined below) 
with thriorea, to give a compound of fonnula (XIV): 



20 




XT'" I 



7a 



(in which R'. R\ R\ R«. R'a, Y. n and Ar are as 
defined above and L and U are as defined below) 
and then hydrolizing this compound in the pres- 
ence of an acid to give said compound of fonnula - 

pai). 

In the above formulae. L represents a group of 
formula -OR', in which R' is as defined above, and 
U represents a methylene group: alternatively. U. L 
and the carbon atom to which the group repre- 
sented by L is attached together form a group of 
formula -CH«C<, 

The reactions of the compound of formula 
pail) with thiourea and the hydrolysis of the com- 
pound of formula (XIV) thus produced to give the 
desired compound of formula p<||) are similar to 



40 



45 



50 



I I 



(XIV) 



NH 



il 

NH 



the reactions of the compound of formula (II) witti 
thiourea to give the compound of formula (V) and 
the hydrolysis of this to give the compound of 
formula (IV) and may be carried out employing the 
same reagents and under the same reaction con- 
ditions. 

Compounds of formulae (X), (IXH). pci). p<|i) 
and PCIV) exist as tautomeric forms, analogous to 
those already described above in relation to com- 
pounds of formulae (IV). (VI). (VIII) and (IX). al- 
though all such tautomers are represented herein 
by a single formula only, for convenience. 

Compounds of formula (I) in which W repre- 
sents a group of focmula >C = N-OR"*. tfiat is to 
say compounds of formula (XV): 



-55 



83 



163 



0 207 581 



164 




-0-(Ar)-.CH2- 



7a 



— Cr=o (XV) 



(irt Which R\ R». RJ R' R« R»« ,, „ ^ , 
defined above- and R'" *rl ' ^ ^""^ «^ 

alM group, as defined lor R-,. can T^^eil; 



IS 



II 

0 

fMcting .the corresponding compound In whir 
represents a carbonvl aroun fh»» • » 
nni.n/4 ~« X >-«wunyi group, that IS to sav a p 
pound of formula (XVI): ^ 



20 




,7a 



lP(CH2)(rO-(Ar)-CH2-C— C=0 



I 



NH 



(in which R\ R» ri d* r» o^a i i 
H,N-OR"« p<vil) 

(in Which R.^ is as defined above) or a salt thereof. 



40 



II 

0 

The compounds of lontiulae (XV) ami ofun ,.. 
relation to the compound of formula PCV): 
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however, for convenience, these are represented 
herein by a single formula only. 

The nature of the hydroxylamine derivative of 
formula p<VII) depends upon the nature of the 
group =NOR'^ which it is desired to introduce into 
the compound. The hydroxylamine derivative may 
be. employed in the fonm of a salt thereof, for 
example a salt with a mineral acid, such as' hy- 
drochloric acid or sulphuric acid. 

The reaction may be effected in the presence 
of an acid-binding agent. Where an acid-binding 
agent is employed, it is preferably an alkali metal 
hydroxide (such as potassium hydroxide) or an 
alkali metal carbonate (such as sodium carbonate 
or potassium carbonate). 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Examples of suitable solvents include: al- 
cohols, such as methanol, ethanol. propanol, bu- 
tanol or ethylene glycol monomethyl ether; ethers, 
such as tetrahydrofuran or dioxane: amides, such 
as dimethylformamide or dimethylacetamide; sul- 
phoxides, such as dimethyl sulphoxide; sulphones. 
such as sulpholane; organic bases, such as 
triethylamine or pyridine; water; and mixtures of 
any two or more thereof. 

There is no particular limitation on the molar 
ratio of the hydroxylamine derivative of formula - 
(XVII) to the compound of formula (XVI) and the 
reaction will take place at any molar ratio. However. 



10 



IS 



20 



25 



we generally prefer to employ an excess c 
hydroxylamine derivative, preferably a laroe 
cess, with respect to the compound of for 
(XVI). A prefen-ed molar ratio of the hydroxvia 
derivative (XVII) to the compound of formula 
is from 1:1 to 50:1. 

If an acid addition salt of the hydroxvia. 
derivative (XVII) is employed, then we prefc 
carry out the reaction in the presence of an i 
binding agent. The amount of acid-binding age 
not critical and an amount less than equimolar 
respect to the salt of the hydroxylamine derivi 
can be employed. 

The reaction will take place over a wide ra 
of temperatures and the particular tempera 
chosen is not critical. We prefer to carry out 
reaction at a temperature within the range fi 
0*C to 100-C. The time required for the reac 
will vary widely, depending upon many fact 
notably the nature of the reagents and the reac 
temperature, but. at temperatures within the p 
fen-ed range given above, a period of from 5 n 
utes to 10 days will normally suffice. 

Compounds of formula (I) in which W rep 
sents a group of formula >C = N-OR'» (in wh 
R'^'^represents any one of the acyl groups defir 
for R'*). that is to say compounds of formulc 
(XVIII): 



30 




P{CK2)n-0-{Ar)-CH2 -C — C = 0 



(XVIII) 



KOR 



,12 b 



II 

0 



(in which R'. R'. R'. R'. R». R'a, R«b „ ^ 
are as defined above), may be prepared by reac- 
ting the corresponding compound of fonnuta PCV) 
in which R»« represents a hydrogen atom, that is to 
say a compound of formula (XIX): 



so 
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' P(CH2)n-0-(Ar)~CH2 

II 

KOH 



>7i 



-C C=0 (XIX) 

I I 



II 

0 



NH 



(in which R\ R^ R\ R\ R». R'«. U, n and Ar are as 
defined above) with an acylating agent, preferably 
an acid halide or acid anhydride, especially an acid 
anhydride. 

The compounds of formula PCVIII) can exist in 
the form of tautomers, analogous to those defined 
above in relation to the other similar compounds. 
However, for convenience, these tautomers are all 
represented herein by a single formula pCVIII). 

The acylation reaction of this compound of 
formula (XIX) to give the compound of formula • 
(XVHI) is essentially the same as the reaction em- 
ployed to acylate the compound of formula (IVH) 
and may be carried out under the same conditions 
and employing the same reagents, solvents, etc. as 
described heretofore in relation to that acylation 
reaction. 

The compounds of the invention in which W 
represents a group of formula >C = N-OR" (in 
which is as defined above), that is to say the 
oxime, oxime ether and oxime ester compounds. 



75 
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i,e. compounds of formulae (XV), (XVIII) and (XIX), 
can exist in both the syn and anti forms, and both 
forms are included within the scope of the present 
invention. These oxime, oxime ether and oxime 
ester compounds can be converted Into their salts 
by conventional means. As with the salts described 
previously, there is no particular limitation on the 
nature of the salt, provided that, where the saJt ts to 
be employed for therapeutic purposes, it should be 
pharmaceuticalty acceptable. Suitable salts include: 
alkali metal salts, such as the sodium or potassium 
salt: alkaline earth metal salts, such as the calcium 
salt: and salts with trivalent metals, such as the 
aluminium salt. However, other salts, including 
those other ones described above can also t>e 
formed. 

Compounds of the invention in which R' and/or 
R' represents an alkyi group or substituted alkyi 
group, i.e. compounds of formula (XX): 



35 




u 



7CH2)n-0-(Ar)-CH2 



57b 

— c=o 

I I 

II 

0 



(XX) 



(in which R\ H\ R\ H\ R\ W. U. n and Ar are as 
defined above: and 

R^^ and R^** are the same or different and each 
represents a hydrogen atom, a C»-C,o alky group or 



a substituted C,*C,o alkyi group, as defined in rela* 
tion to R* and R', provided that R"** and R^** do not 
both represent hydrogen atoms), can be prepared 
by reacting a compound of formula (XXf): 
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(in which R'. R'. R.. R.. R.. R... w. U. n and Ar are 
as defined above) with an alkyi halide or substi- 
tuted alkyl halide of formula (XXII): 2q 

R"X, pCXIl) 

(in which R" represents R"*' or R'^and X repre- 
sents a halogen atom, for example a fluorine, chio- ?s 
rine. bromine or iodine atom, preferably a chlorine 
or bromine atom). 

The reaction is preferably effected in the pres- 
ence of an acid-binding agent. The purpose of the 
acid-binding agent is to remove from the reaction 30 
system the hydrogen halide HX produced by the 
reaction and any compound capable of doing this 
may be employed. Examples of suitable acid-bind- 
ing agents include: alkali metal carbonates, such as 
sodium carbonate or potassium carbonate; alkali 35 
metal hydroxides, such as sodium hydroxide or 
potassium hydroxide; alkali metal bicarbonates 
such as sodium bicarbonate or potassium bicar- 
bonate; alkaline earth metal hydroxides, such as 
calcium hydroxide; alkali metal hydrides, such as ^ 
sodium hydride or potassium hydride; alkali metal 
alkoxides. such as sodium methoxide or sodium 
ethoxide: organic lithium compounds, such as 
butyllithium or t-butyllithium; lithium dialkylamides 
such as lithium diisopropylamide or lithium* -ts 
oicycionexylamide; and organic bases, such as 
pyridine or triethylamine. Of these, the alkali metal 
carbonates, especially potassium carbonate, are 
preferred. 

The relative proportions of the base and the so 
compound of formula (XXI) are not particularly criti- 
cal and may vary over a wide range. For example, 
a molar ratio of base to compound (XXI) of from 
0.5:^ to 20:1 is preferred, more preferably from Vl 
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The reaction is preferably effected in the pr 

H /r"'^"*- "^^^^ °^ '^^'^ •« not criti, 
provided that it has no adverse effect upon 
reaction. Suitable solvents include, for examr 

^ ^^^""^ °' '"^^'y' et^'V keto 
ethers, such as diethyl ether, tetrahydrofuran 
d.oxane; aromatic hydrocarbons, such as-benzer 
toluene or xylene; aliphatic hydrocarbons, such 
hexane. heptane or cyclohexane; amide^s. such 
dimethylformamide or dimethylacetamide: sulpho 
-des. such as dimethyl sulphoxide. sulphones. sut 
as sulpholane; halogenated hydrocarbons, esp 
cially halogenated aliphatic hydrocarbons, such j 
methylene chloride, chloroform or i 2-dicl 
oroethane; organic bases, such as pyridine t 
triethylamine: water; and mixtures of any two c 
more thereof. t " t 

The molar ratio of the compound of formula 
(XXI) to the alkyl halide of formula <XXII) is no 
particularly critical but. in order to ensure that the 
reaction goes to completion, we prefer to emplov 
an excess of the alkyl halide. In general, the mola 
ratio of the alkyl halide to the compound of fomiula 
00(1) IS from 0.5:1 to 20:1. more preferably fram 
1:1 to 10:1. Where only a group R^^is to be intro- 
duced into the compound, a still more preferred 

;fj:r *° P^-^-^ab'y from 

g.-oups n— ano ft'- are n 
be introduced, the more preferred ratio Is from 11 
to^10:1 and the most preferred ratio is from 3:1 to 

The reaction will take place over a wide ranga 
of temperatures and the particular reaction tem- 
perature is not particularly critical. We generally 
prefer to carry out the reaction at a temperature of 
froni -io»C to + ioo-C. more preferably from 15 to ' 
40'C. The time required for the reaction may vary 
widely, depending upon many factors, notably the j 
reaction temperature and the nature of the ' 
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reagents, however, at a temperature within the pre- 
ferred range, a period of from 10 minutes to sev 
eral days, more commonly from 1 hour to 4 days 
will normally suffice. 

Where only R^^ is to be introduced, a preferred 
reaction temperature is from 0 to lOO'C more 

preferably from 15 to <0'C. At such a temperature. 

the reaction time will normally be from 10 minutes 

to several hours, commonly from 30 minutes to 3 

hours. 

Where both R««' and R'" are to be introduced. 
.Jli temperature is from 0 to 

100 C. more preferably from 15 to 40 'C. At such a 
temperature, the reaction time will normally be 
from 10 minutes to several days, commonly from 5 
hours to 2 days. 

The reaction normally takes place preferentially 
at the nitrogen atom at the 3-position of the 
thiazolidme ring and. accordingly, where the quan- 
tity of alkyi halide (XXII) is restricted, the principal 
product will nonnally be a compound in which the 
alkyl or substituted alkyI group has been intro- 
duced at that position. Where R'- represents a 
hydrogen atom in the compound of formula (XXI) it 
■s possible to replace this by an alkyl or substitut;d 
alky group by this reaction and. provided sufficient 
alkyl hal.de (XXII) is employed, disubstitution will 
take place. 

Where a compound in which R« and/or R' re- 
presents a carboxyalkyi group is required, we pre- 
K-l'^rfJ"^^''^ ^ compound of formula (XXII) in 
Which R represents an alkoxycarbonylalkyl or sub- 
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^^^^/'"'''y^^^P^yi^^^yi group, to give the cor- 
InSor b"? *=°'"Wund Of formula (XX) where 
and/or R'" represents that alkoxycarbonylalkvl «r 
substituted alkoxycarbonylalkyl group. Z reLZ 
>ng compound of fonnula (XX) may Ln 

compound of formula (IV, and may be carrSi out 
the '""^ "^^"^'"""^ employing 

fo^L / a'^W may be 

oTc /"tr"^ temperature, e.g. from 0 

alkali metal hydroxide, such as sodium hydroxide 

aS«r t • preferably effected, at - ■ 

■ with ?he T'^'^'r P^"'^"'^^ °^ AS 

with the previously described hydrolysis reaction 

ZZI" ^ "^^'"^'"^ "^^^ '^y'^^'y-'s nnay aS 
hydrolize any acyl group represented by R' in the 

POCI) ,n which R\ represents a hydrogen atom ^ 
However, this may be avoided by appropnaTe 
choice of reagents and reaction conditions 

Compounds of the invention in which R' repre- 
sents a sulpho (HSO.-) group or an esterified sul- 

form^^,^;/°^"'^:^°•"• --p^-^^ of 




jP(CH2),-0-(Ar)-CH2 



-C 



11^ H r ' r • " • " • ^' D and Ar 

fZ !k ^ ^^'^ above), may be prepared by reac- 
ting the corresponding compound of formula (I) in 
which R' represents a hydrogen atom. e.g. a com- 
pound of formula (IVH) or (IXH). with a correspond- 
ing halosulphonic acid or halosulphonate of formula 



50 



I I 



c=o 



fXXIID 



s 



55 



II 

0 

(XXIV): 

XSO,OR' POCIV) 

(in which R" and X are as defined above). 
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Th^ reaction is similar to the reaction to intro- 
duce 6h alkyi or substituted alkyl group R*" or R'" 
into a compound of formula p<Xi) and may be 
earned out under the same conditions and employ- 
ing the same solvents and acid-binding agents. 5 
.. In all of the compounds of the invention, the 
carbon atom at the 5-position of the thiazolidine 
nng is fasymmetric. f^oreover. when R' represents 
an atom or a group (i.e. it does not. together with 
U. form a double bond), the carbon atom at the 2- to 
position of the chroman ring is asymmetric. When 
W represents a group of formula >CH-OR". then 
the carbon atom at the 4-position of the chroman 
ring is also asymmetric. It will, therefore, be appre- 
ciated that a variety of isomers of the compounds is 
of the invention are possible, as a result of different 
configurations of substituent groups about these 
asymmetric carbon atoms. Although all such iso- 
mers are represented herein by a single formula 
only, the present invention envisages both the in- 20 
dividual isolated isomers and mixtures thereof. The 
compounds of the invention may be produced in 
the form of individual isomers by using an isolated 
isomer as the starting material or by stereospecific 
synthesis techniques. Alternatively, the compounds as 



30 



may be produced as a mixture of such isomers J 
which case they may be employed in the fomi'I 
such a mixture or the individual isomers may 
separated by conventional resolution techniques • 
The compounds of the invention obt^ned bv 
any of the reactions discussed above may be i^! 
lated and purified by conventional techniques i^.' 
eluding any one or more of the following: con. 
centratlon: evaporation of solvent under reduced 
pressure: extraction with a solvent: crystallization 
and recrystallization: solvent transfer: chromatoo. 
raphy techniques, especially column chromatoo- 
raphy and thin layer chromatography: and optiS 
resolution. 

The a-halocarboxylic acid derivatives of for. 
mula (II) employed as starting materials in the 
processes of the present invention can be prepared 
by a variety of methods, for example as follows. 

Method A 

Method A is the method described in mor« 
detail in copending European Patent Publication 
No. 0139421 and prepares compounds where W 
and U both represent methylene groups, th^t is to 
say compounds of fomiula (XXX). as illustrated In 
the following reaction scheme: 
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. In the above formulae. R'-R'. R'a. Ar. n. A and 
• X are as defined above. n'= (n-l); and R- repre- 
sents k hydroxy-protecting group. 

Step At 

wJ^^ chroman carboxylic acid homologues - 
(XXXI). which are the starting materials for this 
Method, may be prepared as described, for exam- 
ple, rn the Journal of the American Oil Chemists 
Society. 51, 200 (1974). 

These acids (XXXI) are reduced with a reduc- 
ing agent, such as lithium aluminium hydride or 
Vitr.de [sodium bis(2-methoxyethoxy)aluminium 
hydnde]. to give the corresponding chroman al- 
cohol homologue pooai). This reaction is prefer- 
ably effected in the presence of a solvent the 
nature of which is not critical, provided that it does 
not interfere with the reaction. Suitable solvents 
include: ethers. such as diethyl ether, 
tetrahydrofuran or ethylene glycol dimethyl ether 



10 



IS 



so 



aromabc hydrocarbons, such as benzene, toluene 
or xylene: and aliphatic hydrocarbons, such^ 
hexane. heptane, cyclohexane. petroleum ether iS. 
roin or ethylcyclohexane. * 
The ratio of the amount of acid (XXXI) to re. 
ducng agent is not particularly critical, but w, 
generally prefer to use a slight molar excess « 
reducing agent Preferably the amount of reduci,^ 
agent .s from 1 to 2 motes per mole of add (XX>S 
The reaction conditions, particularly the reaction 
temperature and time, will vary depending upon 
It/ ?'^''- ^ "^ture Of the Ib^ 

turVnf?"*" n ^^"^'"'^ "^"'^ « « ^moe^ 

ure of from 0 to lOQ-C. At such a temperature a 

norST ""^i^ °' '^"^ ^° *° 20 hours ^i 

normally suffice. 

Alternatively, the chroman alcohol homologue- J 
POOCII) may be prepared by reacting a 
hydroquinone with a compound of formula (XXXV)- ^ 



R1 



H0"-CH2~CK=C^ (XXXV) 

(CK2]n-0H 



(in which n and R' are as defined above), espe- 
cially the compound of formula (XXXV) where R" 
represents a methyl group, in the presence of 
aluminium chloride, as described in West German 
Patent No. 3.010.504. 

Step A2 

The chroman alcohol homologues of formula - 
(XXXII) obtained in step Al may be converted to 
the corresponding nitrophenoxyalkyi chroman com- 
pounds (XXXIII). However, before carrying out this 
reaction, we prefer that the phenolic hydroxy group 

should be orofectp^ ? .h-w-q,.,,..,,— „ 
P„ - - ''••J-r"w.>;.w....y group 

The nature of the hydroxy-protecting group is 
not critical and any such group commonly used in 
this type of reaction and compound may be em- 
ployed. Suitable groups include: alkoxyalkyi 
groups, such as the methoxymethyl group: alkox- 
ycarbonylalkyl groups, such as the ethoxycart>onyl- 
methyl. t-butoxycartjonylmethyl. t- 

methoxycart)onyl-l-methylethyl and 1-(t-butoxycar. 
bonyl)-i-methylethyl groups: aralkyi groups such 
as the benzyl group: the 2-tetrahydropyranyl group- 
and acyl groups, such as the acetyl or -benzoyi 
groups. The alkoxyalkyi. alkoxycartsonylalkyl and 2- 
tetrahydropyranyl groups are preferred. The reac- 



tion ,s nomially effected by contacting a compound 
R-X (,n which R" is as defined above and X 
represents a halogen, atom, preferably a chlorine 
atom . such as methoxymethyl chloride, ethoxycar- 
bonylmelhyl bromide. 1-(t-butoxycarbonyl)-1- 
methylethyl bromide, benzoyl chloride or benzyl 
chloride, more preferably methoxymethyl chloride 
orbenzoyi chloride, with the compound of fomiula 
^ (XXXII) in the presence of a base such as an aikaK 
metal or alkaline earth metal hydride (e.g. sodium 
hydride or calcium hydride) or an alkali metal al- 
koxide (e.g. sodium methoxide. sodium ethoxide or 
potassium t-butoxide). The reaction is normally car- 
neo out m tne presence of a solvent, for example: 
an ether, such as dtethyl ether, tetrahydrofuran or 
dioxane: an aromatic hydrocartson. such as ben- 
zene, toluene or xytene: an aliphatic hydrocarbon, 
such as hexane or heptane: an amide, such as 
dimethylformamide or dimethylacetamide: a sul- 
phoxide. such as dimethyl sulphoxide: or a sul- 
phone. such as sulpholane. There is no particular 
limitation on the molar ratio of compound pOCXIl) to 
ther compound R"^. in general, we prefer to em- 

55 ^''""^ *° '••2 ""ote of the compound 

K-X per mote of the compound (XXXII). The reac- 
tion conditions, particularly the reaction tempera- 
ture and time, may vary depending upon a number - 
Of factors, especially the natures of the starting i 
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material, the compound R*^ and the solvent, but 
we normally prefer a reaction temperature of from 
0 to 50 and a time of from several minutes to 
several tens of minutes. 

The protected chroman alcohol produced by 
this reaction -can, if desired, be isolated and. puri- 
fied, but it may be, and preferably Is. converted to 
the nitrophenoxxalkylchroman compound of formu- 
la pOOCIII) without intermediate isolation. 

Conversion to the compound of formula - 
POOCII!) is effected by reacting the protected com- 
pound poOdI) with a halonitroaryl compound, e.g. a 
4-or 3-halonitroben2ene. of formula X-(Ar)-NO, (in 
which X and Ar are as defined above) in the 
presence of a base, such as sodium hydride, in a 
solvent, such as dimethyl sulphoxide or dimethyl- 
formamide. The amount of halonitroaryl compound 
employed is preferably about 2 moles per mole of 
protected compound (XXXII). The reaction tem- 
perature is preferably from 30 to 100'C and the 
time required for the reaction is usually from sev- 
eral minutes to several hours. 



Step A3 

The nitro compound of formula (XXXIII) thus 
obtained is reduced in this step to the correspond- 
ing amino compound of formula (XXXIV). In the 
course of or before or after this reduction, the 
. protecting group may be allowed to remain as it 
is. be removed or be converted to another group - 
(particularly an acyl group, such as an acetyl or 
benzoyl group). 

VWjep'deprotection of the compound (XXXIII) is 
desir^ this can easily be achieved by reacting the 
compound (XXXIII) with a dilute aqueous acid (such 
- Xs hydrochloric acid, sulphuric acid or nitric acid) 
• to hydrolyse the protecting group. The reaction is 
nprmally carried out in the presence of a solvent, 
for example: an alcohol, such as methanol, ethanol 
or propanol; and ether, such as tetrahydrofuran or 
dioxane: a ketone, such as acetone or methyl ethyl 
ketone; an organic acid, such as acetic acid or 
propionic acid: dimethyl sulphoxide; dimethylfor- 
fr.£miG£; or water. Oi mese. waier or an organic 
acid is preferred. The amount of acid used for 
hydrolysis is preferably from 0,01 to 5 moles, more * 
preferably from 0.01 to 1 mole, per mole of the 
compound (XXXIII). We prefer to carry out the 
reaction in the presence of a large molar excess of 
water or of acetic acid as the solvent. The reaction 
temperature is. preferably from ambient tempera- 
ture to 100*C and the time required for the reac- 
tjon is normally from several minutes to about 20 
hours. 



^ If it is desired to convert the protecting group 
R* to another group, particularly an acyl group, this 
may be achieved by acylation of the deprotected 
compound obtained as described above. The ac- 
5 ylating agent may be an acid hallde. such acetyl 
chloride or benzoyl chloride, or an acid anhydride 
such as acetic anhydride. This reaction is prefer- 
ably carried out in the presence of an organic 
amine (such as pyridine or triethylamine) or in the 
; TO presence of an inorganic base (for example an 
. . : . alkali metal hydroxide, such as sodium hydroxide 
or potassium hydroxide, or an alkali metal car- 
bonate or bicarbonate, such as sodium carbonate 
potassium carbonate or sodium bicarbonate). The 
acylating reaction Is preferably carried out in the 
presence of a solvent, for example: an aliphatic 
hydrocarbon, such as hexane. cyclohexane. hep- 
tane. ligroin or ethylcyclohexane; an aromatic hy- 
drocarbon, such as benzene, toluene or xylene: an 
20 organic amine, such as pyridine or triethylamine; a 
ketone, such as acetone or methyl ethyl ketone; an • 
amide, such as dimethylfonmamide; a sulphoxide. 
such as dimethyl sulphoxide: or water. The ratio of 
the amount of deprotected compound (XXXIII) to 
25 acylating agent is not particularly critical, however, 
a slight molar excess of acylating agent is usually 
prefen-ed. for example from 1 to 1.5 moles of 
acylating agent per mole of deprotected compound 
(XXXIII). Where an organic amine is employed as 
30 the acid-binding agent. It may be employed in any . 
amount from 1 mole to a large molar excess per 
mole of the compound of fomnula (XXXIII). Where 
an inorganic base is employed as the acid-binding 
agent, it is preferably employed in an amount of 
35 from 1 to 10 moles per mole of the compound of 
formula (XXXIII). The reaction conditions, particu- 
larly the reaction temperature and time, may vary 
depending upon a number of factors, particularly 
the natures of the starting material and solvent 
employed, but the reaction is preferably effected at 
a temperature of from 0 to 100-C for a period of 
from several minutes to 20 hours. 

The nitro compound of formula (XXXIII) (which 
may optionally have been subjected to ^nv of the 
45 processes described above) is then reduced to the 
amino compound of formula (XXXIV). The reduc- 
tion may be a catalytic reduction process employ- 
ing hydrogen, or reduction with a metal (such as 
zinc or iron) and an acid (which may be a mineral 
so acid such as hydrochloric acid or sulphuric acid or 
an organic acid such as acetic acid). Preferably a 
catalytic reduction process is employed. The cata- 
lyst employed for this catalytic reduction is prefer- 
ably palladium-on-carbon. Raney nickel or platinum 
55 oxide, of which palladium-on-carbon is particularly 
preferred. The hydrogen pressure is preferably 
from 1 to 100 atmospheres (about 1 to 101 bars), 
more preferably from 1 to 6 atmospheres (about 1 
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to 6 b^rs). The reaction is preferably effected in the 
presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon 
the reaction. Suitable solvents include: alcohols, 
such as nr^ethanol or ethanol: aromatic hydrocar- 5 
bons, such as benzene or toluene; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
water; or mixtures of any two or more thereof. The 
reactioh. conditions, particularly the reaction tem- 
perature and time, may vary depending upon a 10 
number of factors, particularly the nature of the 
starting material, the method employed for reduc- 
tion and the solvent, but the reaction is normally 
effected at a temperature from ambient tempera- 
ture to 50*C and the period required for the reac- 75 
tion is generally from several minutes to about 20 
hours. 

Step A4 

The chroman derivative of formula POOCIV), 
prepared as described in step A3 above, is dia- 
zotized and then subjected to a Meerwein arylation. 
to give the desired a-halocarboxylic acid com- 
pound of formula POOC). The two reactions are 25 
preferably effected sequentially In the same reac- 
tion system. 

The diazotization reaction comprises reacting 
the amino compound of formula (XXXIV) with a 
nitrite (such as sodium nitrite) in the presence of an 30 
acid, such as hydrochloric acid or hydrobromic 
acid. 

The Meerwein arylation reaction comprises 
reacting the resulting diazonium compound with an 
acrylic compound of formula CH, = CR'*A (in which as 
R'" and A are as defined above), e.g. acrylic acid, 
an acrylic or methacrylic acid ester (such as meth- 
yl acrylate. ethyl acrylate or ethyl methacrylate) or 
another acrylic acid derivative (such as ac- 

40 



20 



rylonitrile, acrylamide, methacrylonitrile 
methacrylamide). in the presence of a catalyj 
amount of a cuprous compound (which may 
salt, such as cuprous chloride, or another cuproj 
compound such as cuprous oxide). The acrylic ara 
methacrylic acid esters are prefen-ed and the prj 
ferred cuprous compound is cuprous oxide. 

The reactions are preferably effected in the 
presence of a solvent, the nature of which is not 
cntical, provided that it does not interfere with the 
reactions. Suitable solvents include: alcohols, such 
as methanol or ethanol; ketones, such as acetone 
or methyl ethyl ketone; water; or a mixture of any 
two or more thereof. The molar ratio of the amino 
compound of formula (XXXIV) to the acrylic add or 
derivative thereof of formula CH, = CR'*A is prefer, 
ably from 1:1 to 1:15, more preferably from 1:5 to 
1:10. The molar ratio of the amino compound- 
(XXXIV) to the cuprous compound is preferably 
from 1:0.01 to 1:1. more preferably from 1:0.03 to 
1:0.3. The reaction conditions, particularly the reac- 
tion temperature and time, may vary depending 
upon a number of factors, especially the natures of 
the starting materials and the solvent employed, 
but the reaction is nomnally carried out at a tenh 
perature from ambient temperature to lOO'C, pref- 
erably from 30 to 60«C, and the period required for 
the reaction is normally from about 20 minutes to 
about 20 hours, more preferably from 30 minutes 
to 2 hours. 

Method B 

This method may also be used to prepare 
compounds of formula (II) in which both W and U 
represent methylene groups and is especially use- 
ful for preparing compounds in which n is 2. The 
reactions involved are illustrated in the following 
reaction scheme: 
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(0Me)2 

OH QrP-CH2C00R^^ 
step B2 



step Bl 




(XXXIX] 



step B3 




(XXXIIa) 




In the above reaction scheme. R*.R» are as 
defined above. R» represents an afkyi group and 
Me represents tlie methyl group. 

In this reaction, the chroman alcohol of formula 
(JOOCIIa) or its analogues in which n is an integer 
other than 2. may be prepared from the 
nydroqumone derivative of formula (XXXVI) via the 
sequence of steps indicated as steps B1. to give 
the compound of formula (XXXVIH). followed by 
f^T" (analogous to step A1 of 

Method A), according fo the method described in 
the „oumar of the American Oil Chemists Society 
5L 200 (1974). Alternatively, it can be synthesizi 



45 



SO 



55 




step BU 



(XXXVII) 



in a single step by reacting the hydroquinone de- 
r.vEt.ve POOCVI) with the dihydropyran derivative of 
formula POCXVII). as illustrated in step B4 by the 
method described in Japanese Patent Application 
Koi<ai No. 201775/83. Subsequently, the resulting 
compound of fonnula poocila) may be subjected to 
steps A2. A3 and A4. to give the desired com- 
pound of formula POOQ., 
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compounds of formula (II) in which both w and g 
2Preser,t methylene groups. This method may 
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. In the above formulae. R'. R'. r« and R- are as 
deemed above; R'. represents any one of the 
grbups heretofore defined for R'. other than the 
hyg-ogen atom; and R» represents a hydrogen 
3 <^frtjoxy-protecting group, preferably an 
alkyl. aikenyl. alkynyl, araikyi or optionally subsf- 
grdtlp^ Qroup. more preferably a C.-C, alkyi 

Stejjs C1-C4 

. These steps are carried out essentially as de- 
.934 0 975)*''^ °' Chemistry, ig 



Step C5 

In this step, the phenolic hydroxy group is if 
required, protected. We prefer that this hydroxy 
group should be protected prior to step C6 Exam- 
pies of protecting groups R- have been given 
above .n relation to Method A and the method of 
.ntroducmg the protecting group is also as de- 
scnbed above in relation to step A2. However, in 
this step, we prefer to employ the compound R-X 

l^T^L^'^^^'^^^^ ^ '""'^^ of the com. 
pound R-X to the compound of formula (XLIil) of 
from l:i to 2:1. The reaction is preferably effected 
at a temperature of from 0 to 50-C. more prefer- 
ably from 10 to 25-C. The time required for the 
reaction will vary, depending upon many factors 
but a period of from several minutes to several 
hours will normally suffice. The resulting compound 
of formula (XLIV) may then be used in step C6 
without intermediate isolation. 

Step C6 



In this step, a chromancarboxylic acid deriva- 
tive of fomiula (XLV) having a protected hydroxy 40 
group at the 6-position and a group R'« at the 2- 
position is prepared. This may be achieved by 
reacting the compound of formula p<LIV) with a 
base in an inert solvent in order to generate a 

<...-.,.-.. .w„.^u..jj uiia caroariion wiwi a 

compound of formula R-X' (in which R'« is as 
defined above and X' represents a halogen atom 
for example a chlorine, bromine or Iodine atom oi^ 
a sulphonyloxy group, for example a methanesul- 
phonyloxy. ethanesulphonyloxy. benzenesul- «, 
phonyloxy or B-toluenesulphonyloxy group) 



. t'ase may be employed in the reactic 

' generate the carbanion. and exampfesT' 
bases include: organic lithium compounds suci 
nTethyllithium. butyllithium. t-butyllithium or phe 
5 hthium: lithium dialkylamides. such as m 
diisopropylamide. lithium dicyclohexylamide or 
•urn N-isopropyl-N-cyclohexylamide: and alkali n 
al hydrides, such as lithium hydride, sodi 
hydnde or potassium hydride. Of these, we p„ 
to me organic lithium compounds and lithium d 
kyiamides. 

The reaction is preferably effected in the or 
ence Of a solvent, the nature of which is not crift 

,s rlZ o " "° ^"''^'^^ upon , 

« reaction. Suitable solvents include, for examc 

dSe^"''^ « <l!ethyl ether, tetrahydrofuran 

tion ^f^r**^'!!! **'"P®^at"^« employed for gene, 
toon of the^anion is preferably relatively lo 

'^V^ '° temperature. The t" 

perature employed for reaction of this anion wi 
> the compound of formula R'« X' is preferat 
somewhat higher, e.g. from O'C to 60-C. The tin 
required for these reactions will vary widely a 
« pending upon many factors, notably the nature 
the reagents and the reaction temperafiire. but 
penod of from 30 minutes to 2 hours will normal! 
suffice for generation of the carbanion. whilst 

30 for^^the subsequent reaction with the compoun. 

.VI J^^'^^^^'- resulting compound of formula 
(XLV) may be subjected to the same reactions a: 

rl^^Tf, *° '^suiting conv 

35 pound of formula P0<X). 

If desired. Step C6 may be omitted, to prepare 
a compound in which R' is a hydrogen atom 



Method D 

This method is also described in copending 
European Patent Publication No. 0139421 and pr». 
pares compounds of formula (II) in which U repre- 
sents a methylene prouo and W reoresent^ a eg" 
Donyl group, that is to say compounds of formula - 
(LI), by the reactions summarized in the followino 
reaction scheme: 
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(XLYII) 



step 



(CH2)n-0~(Ar)- 
(XLVIII) 




(CK2)n-0-(Ar)-K02 



(XLIX) 



step 

IT 




r2 0 



1 



(CH2)n-0-(Ar)-KH2 



(L) 



step 




r2 0 



. R 

-0-(Ar)-CHo-ll 



(LI) 



99 



195 



0 207 581 



196 



20 



In tho above formulae. R'-R» a'" Ar n a ^ 
X are as defined above The rHar.^' 
comprises the following ^ep^ °" 

Step 01 

tKeo mi's""' °' ^♦^'^'"S for 
inis step may be prepared, for example as dP- 

J. Am. Chem. Soc.. 99. 7653 (19??i ^ ^ ^"^ 
ocL^m^'^ cof^Pounds (XLVH) and - 

ZcolZ^ presence Of a 

secondary amine, as described f/^^ « a 

"^s no adverse effect unnn 
reaction. Suitable solvents includeT atha^ ^d 

The secondary amine employed in this r^;,. 
ZnT " particularly pr"e- 



(XLVm to'"thf °^ compound of fom 
(XLVll) to the compound of formula ocLVim 

frn™ n « . - "lo'es. more prefe- 

from 0.1 to 1 mole, per mole of the comDour 
fomiula (XLVII) or (XLVIII). compour 

The reaction conditions, particulariv raar 

uTeTTf"''*'"^''"^^^^^-"^^^^^^^^ 
number of factors, especially the nature of 
start,ng materials and of the solvent ^ 

peratuT: *° ^^"^ reaction at a t 

perature of from -30»C to +l50-r n,«J 
'5 ably from 10 to 120-C for a « ?• '"ore pre 
minutes to 3 da^s. °' ^"^ 

Step 02 



25 



. In this step, the nitro compound of formute 
(XUX) prepared as In step 01 Is reducedTo « 
corresponding amino command ^,0^^^,!% 
MeL??°" Precsely the same as iSp A3 
^rr^fgtr'^^'"^ reactionl^dmor 



Step D3 



-♦5 



Method E 

aoove) at the 2-posrtion of the chroman ring that is 
to say compounds of formula (LVIII) The "e^to,^ 



SO 



55 



100 



197 



0 207 581 



198 




101 



199 



0 207 581 



200 



In the above formulae. R'». R» r« ri rjo 

^epr^senis a 

cartonyl-protecting group, examples of which are 
aescnbed in more detail below. 



Step El 

/vM,'r '"J-^^*^"- ^^"9 formula - 

in i''^^ ''^''^ P'«P^^«=* ^ described 

m step C3 of Method C. is subjected to reduction, 
bat under m.lder conditions than employed in step 
C4. so that only the double bond between the 2- 
and 3-positipns is hydrogenated. 

The reaction is preferably effected by catalytic 
hydrogenation. Suitable catalysts include 
pah^,um^n^arbon. Raney nickel and platinum 
ox.de. of which palladium-on-carbon Is preferred. 
The reaction is preferably effected employing a 
partial pressure of hydrogen of from l to 100 
attnospheres (about 1 to 101 bars), more prefer- 
ably from 1 to 6 atmospheres (about 1 to 6 bars) 
The reaction is preferably effected in the presence 
of a solvent, the nature of which is not cribcal 
provided that it has no adverse effect upon ^e" 
rea«ton. Suitable solvents include, for example: 
alcohols, such as methanol or ethanol; aromatic 
hydrocarbons, such as benzene or toluene; ethers 
such as tetrahydrofuran: amides, such as dimethyl- 
formamide or dimethylacetamide; organic carbox- 

Of any two or more thereof. 

The reaction will take place over a wide range 
of temperatures, but we prefer to employ a tem- 
perature of from room temperatures to 50»C more 
preferably from room temperature to 40»C The 
fame required for the reaction will vary widely 
depending upon many factors, notably the nature 
of the reagents and the reaction temperature; how- 
ever, at a temperature within the preferred range 
described above, the reaction will normally be 
complete within a period of from several minutes to 
several days, commonly from 30 minutes to 20 
hours. 

Step E2 



tion f f' "^'^"^^ 9~"P at the 4-posi- 
J chroman compound of formula (Lll) 

prepared in step El is protected; it is desirable tha 

t»^^ protection should be carried out prior to the 

alkylation reaction of step E4. 

There is no particular limitation on the nature of 
the protecting group employed and any such group 
commonly used for protecting carbonyl groups 
may equally well be used in the present invention. 
For example, the oxo compound may be converted 
•nto a protected enot compound, such as an enol 



ether or enol ester. Alternatively, it mav b« 
verted into a ketone acetal havfrig c^cTc S ) 
cyclic Side Chains or into a ket^ne'Sl^e 
Conversion into a ketone dithioacetal is pref^f^ 

-B..B"J"''!r' - group'oMo"^ 

B -B -B -. where B' represents an oxygen or . 
Phur atom (preferably a sulphur atom) and B*' 
presents a group of formula -(CH,),- -fCH 

w (CH.).-or -(CH,)^and more preferably -(CH.).- L 

LaT"'' '^"""""^ prepared t' ^ 

• ^P^^^^^f-^POuncJ of formula (Lll) with a co, 
pound Of formula H-B'-B'-B'-H (in which B- and 
are as defined above), for example ethylene glyc 
'5 1 .3-propanediol. l .2-ethanedithiol. i 

paned.th.ol or cis-2-butene-1 .4-diol. preferablfr 
propanedithiol. under dehydrating conditions 
reacbon may take place in the presence or 3 

20 suitable catalysts include, for example: Le^s^. 
such as boron trifluoride (or diethyf ether o? S 
lUr^ T^ '^^'"'"^ °^ chlorldei^ 
phone acid; organic carboxylic acids, such as ace 

' male.? a^ 

and organ^ sulphonic acids, such as e-toluenesul 
phonic acd or methanesuiphonic acid. We prefe, 
to use a Lewis acid, more preferably a boror 
tnfluonde acetic acid complex salt 

30 reaction does not always require a solvent 

however. ,f a solvent Is employed, its nature Is Z 
cntical. provided that it has no adverse effect 
the reaction. Examples of suitable solvents inclu^ 
3, ZTT'? hydrocartjons. such as benzene or xylene 
3S and halogenated hydrocartjons. especially halooe- 

aTZ^ T^''\':^'''°''^''^''^' « «=Worof7nn 

nl^yi^"^ °' ^« prefer haloge- 

nated hydrocart)ons. such as chloroform. 

There is no particular limitation on the proDor- 
40 tions of the compound of formula (Ul) to the com- 
pound of fonmula H-B'-B'-B'-H; however, a smafl 
excess of the compound H-B'-B'-B'-H is preferred 
preferably a molar ratio of the .compound H-B'-B'- 
B -H to the comoound of formul? (' m o* fr-" •>•■' 
V5 to 2:1. Equally, there is no particular limitation on 
the proportions of catalyst employed. However, a 
molar ratio of catalyst to compound of formula (Un 
of from 1:1 to 1:4 is preferred. 

The reaction will take place over a wide range 
so of temperatures, but we generally prefer to carry 
fnL!!]® reaction at a temperature of from 0 to 
100 C. more preferably from lO'C to 40»C The 
time required for the reaction may vary widely, 
depending upon the nature of the reagents and the 
55 reaction temperature, but a period of from several 
minutes to several days, more commonly from I . 
hour to 30 hours, will normally suffice. 
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Step E3 

In this step, the phenolic hydroxy group at the 
6-position of the chroman ring is protected, typi- 
cally by reaction With a compound of formula R*^ - s 
(in which R** and X are as defined above). This 
reaction is similar to the reactions described in 
steps A2 and C5 and is preferably carried out 
employing the same reagents and under the reac- 
tion conditions described in relation to step C5. to 
The resulting compound of formula (LIV) may be 
isolated from the reaction mixture or may be used 
without intermediate isolation directly in step E4. 

Step E4 ,5 

In this step, the compound of formula (LIV) is. 
converted to a carbanion and then reacted with a 
compound of formula R'*X' (in which R*» and X' 
are as defined above). This reaction is similar to 20 
that described above In relation to step C6 and 
may be carried opt employing the same reagents 
and under the same reaction conditions as em- 
ployed in step 06. 

If it is desired to prepare a compound in which 25 
R' represents a hydrogen atom, step E4 may be 
omitted, and the product of step E3 -the compound 
of formula (LIV) -may be employed directly in step 
E5. 

Step E5 

In this step, the chroman-2-carboxylic acid de- 
rivative of formula (LV) is reduced to the cor- 
responding alcohol of formula (LVI). This reaction is 35 
essentially the same as that described above in 
step Al of the Method A and may be carried out 
under the same conditions and employing the 
same reagents. However, in this case, we prefer to 
employ a temperature within the range from -50 •€ 40 
to -M20-C. 

Step E6 

In this step, a group of formula -(Ar)-NO, (Ar 45 
being as defined above) is introduced into the 
compound of formula (LVI) prepared as described 
in step E5. This reaction may be effected by reac- 
ting the compound of formula (LVI) with a base to 
convert it to the corresponding alkoxide, and then 50 
reacting this with a compound of formula X-(Ar)- 
NO, (In which X and Ar are as defined above). 

Any base capable of forming an alkoxide with 
the compound of formula (LVI) may be employed. 
-Examples include: alkali metal and alkaline earth ss 
metal hydrides, such as sodium hydride or calcium 
hydride: and alkali metal alkoxides. such as sodium 
methoxide. sodium ethoxide or potassium t-butox* 



ide. Of these, we prefer sodium hydride or sodium 
ethoxide. The proportions of the compound of for- 
mula (LVI) and the base are not particularly criticaJ; 
however, we prefer to employ a slight excess of 
the base, preferably a molar ratio of base to com- 
pound of formula (LVI) of from 1:1 to 2:1. 

The reactions are preferably effected in the 
presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon 
the reaction. Suitable solverrts include, for example: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane; aromatic hydrocarbons, such as benzene, 
toluene or xylene; aliphatic hydrocarbons, such as 
nexane or neptane; amiaes. sucn as aimethylfor- 
mamide or dimethylacetamide; sulphoxides, such 
as dimethyl sulphoxide; and ' sulphones, such as 
sulpholane. Of these, the amides are preferred. 

The relative proportions of the compound of 
formula X-(Ar)-NO, to the compound of formula - 
(LVI) are not particularly critical to the present 
invention, however, we prefer to employ a slight 
excess of the compound of formula X-<Ar)-NO,. 
preferably a molar ratio of said compound of for- 
mula X-(Ar)-NO, to compound of formula (LVI) of 
from 1:1 to 10:1. 

The reaction will take place over a wide range 
of temperatures, but we generally prefer to employ 
a temperature of from SO'C to 100*0. The time 
required for the reaction may vary widely, depend- 
ing upon many factors, notably the nature of the 
reagents and the reaction temperature. A period of 
from several minutes to several hours will normally 
suffice. 

The nitro compound of formula (LVII) thus ob- 
tained may then be converted to the desired com- 
pound of formula (XXX) by following steps A3 and 
A4 as described in N4ethod A. At some stage in the 
course of this, the protected carbonyl group at the 
4-position of the chroman system is deprotected 
and this may be carried out as described heridafter 
In step E7. 

Step E7 

In this step, the protected cartx)nyl group is 
deprotected. Any conventional reaction employed 
to deprotect a protected carbonyl group may be 
employed in this step. For example, the protected 
compound may be reacted with: a protonic acid, 
such as hydrochloric acid or sulphuric acid; a Lew- 
Is acid, such as boron trifluoride (or an ether, e.g. 
diethyl ether, or acetic acid complex thereof) or 
aluminium chloride: when B' represents a sulphur 
atom, a heavy metal salt, heavy metaJ oxide, heavy 
metal peroxide or a mixture of any two or three of 
these, for example a silver, cadmium, mercurous, 
mercuric, cuprous or thallic chloride, bromide. Io- 
dide, nitrate, perchlorate, oxide or peroxide; iodine: 
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aj sulphuryl halide, such as sulphury! chloride; or an 
£f-haloimide, such as N-chlorosuccinimide or N- 
bromosuccinimide. Of these, we prefer mercuric 
chloride, mercuric oxide or a mixture thereof, more 
preferably a mixture of mercuric chloride and mer- 
curic oxide. 

. The reaction is preferably effected in the pres- 
eiice of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol. propanol or 
isopropanol; ketones, such as acetone or methyl 
ethyl ketone: halogenated hydrocarbons, especially 
hilogenated aliphatic hydrocarbons, such as chlo- 
roform, methylene chloride or 1 ,2-dichloroethane; 
ethers, such as tetrahydrofuran or dioxane; organic 
carboxylic acids, such as acetic acid; nitriles, such 
as acetonitrile; water; and mixtures of any two or 
more thereof. 

The proportions of the compound of formula - 
(LVII) or other protected compound to the de- 
protecting agent are not critical. However, we pre- 
fer to employ a slight excess of the deprotecting 
agent, e.g. a molar ratio of deprotecting agent to 
compound of formula (Lfl) or other protected com- 
pound of from 1:1 to 10:1, more preferably from 
1:1 to 4:1. 



The reaction will take place over a wide 
of temperatures, but we generally find it convc 
to carry out the reaction at a temperature withi 
range from room temperature to 100«C, more 

5 erably from 40«C to 80*C. The time require 
the reaction will vary, depending upon many 
tors, notably the nature of the reagents anc 
reaction temperature; however, at a temper 
within the ranges mentioned above, a peric 

10 from several minutes to several hours, more . 
monly from 30 minutes, to 4 hours, will norr 
suffice. 

Thereafter, the compound of formula (1 
may be subjected to steps A3 and A4 to give 
IS desired compound of formula (XXX). Altemati 
the deprotection step E7 may take place aftc 
between these steps A3 and A4. 

Method F 

20 

A particulariy prefen-ed process for prep2 
compounds of formula (If) in which both W ar 
represent methylene groups includes the step 
lustrated in the following reaction scheme: 
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(CH2)n-0-(Ar)~N02 



step 
FT 



0 R 



t 




R' /step F2 
(CH2)n-0-(Ar)-K02 




fCH2Jn-0-fArJ- 



(LX) 



step FA 



(CH2)n-0-{Ar]— 



(LXI) 



(CH2)n-0-(ArJ-KH2 



(XXXIV) 
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In the above formulae. R'-R*. n and Ar are as 
defined above and R"* represents any one of the 
acyl groups defined above In relation to R". 

Step F1 5 

In this step, a 4-oxochronr)an derivative of for- 
nnula PCLIX), which may have been prepared by a 
variety of the methods described above, including, 
for example step E7 of Method E or step D1 of io 
Method :p, is reduced to the corresponding 4- 
hydroxy compound of formula (LIX). Any reducing 
agent capable of reducing an oxo group on a 
saturated ring system to a hydroxy group may be 
employed. We generally prefer to employ sodium is 
borohydride or K-selectride. of which sodium 
borohydride is particularly preferred. 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 20 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol. propanol. bu- 
tanol or ethylene glycol monomethyl ethen and 
ethers, such as tetrahydrofuran or dioxane. 

There is no particular limitation on the relative 25 
proportions of the compound of formula (KUX) to 
the reducing agent, e.g. sodium borohydride. but 
we generally prefer to employ an excess, prefer- 
ably a slight excess, of the reducing agent. In 
general, we would use a molar ratio of reducing 30 
agent to compound of formula p<LIX) of from 1:1 to 
20:1. 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
is not particularly critical. A temperature within the 35 
range from 0*C to 100'C is generally preferred. 
The time required for the reaction may vary widely, 
depending upon many factors, notably the nature 
of the reagents and the reaction temperature. How- 
ever, a period of from 1 to 20 hours will normally 4o 
suffice. 

Step F2 

in inis optional step, tne compound of formula - 45 
(LIX) prepared as described in step F1 is acylated. 
The acylating agent employed is preferably an acid 
hallde or acid anhydride. 

The reaction is preferably carried out in the 
presence of a solvent, the nature of which is not 50 
critical, provided that it does not interfere with the 
reactron. Suitable solvents include, for example: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane: aromatic hydrocarbons; such as benzene, 
toluene or xylene: aliphatic hydrocarbons, such as 55 
hexane, cyclohexane or heptane: halogenated hy- 
drocarbons, especially halogenated aliphatic hydro- 
carbons, such as methylene chloride or chloroform; 



organic bases, such as pyridine or triethyiamino, 
amides. such as dimethylformamide ^ 
dimethylacetamide: sulphoxides, such as dimethyl 
sulphoxide: and sulphones. such as sulpholane. 

There is no particular limitation on the proper, 
tions of compound of formula (LIX) to the acyiatinj 
agent, but we generally prefer to use equimol* 
amounts or a slight excess of acylating agent in 
general, a molar ratio of acylating agent to com- 
pound of formula (LIX) of from 1:1 to 10:1 i, 
preferred. Where R' in the compound of formula 
(LIX) is a hydrogen atom, the group R'O may also 
be acylated in the course of this reaction. 

The reaction will take place over a wide range 
of temperatures and the. particular temperature 
chosen is not critical. We generally prefer to carry 
out the acylation reaction at a temperature within 
the range from 0*C to 100*C. The time required 
for the reaction may vary over a wide range, de- 
pending upon many factors, notably the nature of 
the reagents and the reaction temperature; how- 
ever, at a temperature within the preferred range, a 
period of from 5 minutes to 20 hours will nomiaJly 
suffice. 

Step F3 y 

In this step, which is an alternative to step F2, 
a 2H-chromene compound of formula (LXI) is pre- 
pared by dehydrating the 4-hydroxychroman (LIX). 

The dehydration reaction may be achieved in 
the presence or absence of a dehydrating agent or 
oehydrating catalyst. Suitable dehydrating agents 
and catalysts include, for example: inorganic acids, 
such as hydrochloric acid, sulphuric acid, nitric 
acid or phosphoric acid; organic carboxylic acids, 
such as acetic acid, tartaric acid or maleic acid; 
organic sulphonic acids. such as 2 
-toluenesulphonic acid, naphthalenesulphonic add : 
or methanesulphonic acid; inorganic salts, such as 
ammonium chloride or calcium chloride; phospho- 
rus pentoxide; polyphosphoric acid; silica gel; and 
alumina. Of these, we prefer an organic carboxylic 
acid such as acetic acid or p.n organic sulphonf? 
acid, such as g^toluenesulphonic acid. 

It is not always necessary to employ a solvent ;< 
in this reaction; however, where a solvent is used, ^ 
Its nature Is not particular critical, provided that it 
does not interfere with the reaction. Examples of I 
suitable solvents include: alcohols, such as metha- v 
nol. ethanol or isopropanol; ketones, such as ac- ^ 
etone or methyl ethyl ketone; ethers, such as J 
diethyl ether, tetrahydrofuran or dioxane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; | 
aliphatic hydrocarbons, such as hexane, cyclohex- 1; 
ane or heptane; halogenated hydrocarbons, espe- 1 
cially halogenated aliphatic hydrocarbons, such as \ 
methylene chloride or chloroform; organic carl>ox- j 
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ylic acids, such as acetic acid or propionic acid; 
organic bases, such as pyridine or triethylamlne: 
amides. such as dimethylfonnamide or 
dimethylacetarinide: sulphoxides. such as dimethyl 
solphoxide: stilphones. such as sulpholane: waten 5 
and mixtures qf any two or more thereof. Of these,' 
we prefer aromatic hydrocarbons, such as ben- 
zene, or organ^ acids, such as acetic acid. 

If a dehydrating agent or catalyst is employed. . 
the relative proportion of such agent or catalyst to ro 
the compound of formula (LIX) is not critical, but 
we prefer to employ a molar ratio of said agent or 
catalyst to said compound of formula (LIX) of from 
0.01:1 to 10:1. more preferably from 0.1:1 to 3:1. 

The reaction will take place over a wide range ;s 
of temperatures and the exact temperature chosen 
is not particularly critical; however, we generally 
prefer to carry out the reaction at a temperature in 
the range from O'C to lOO'C. The time required 
for the reaction will vary, depending upon many 20 
factors, notably the nature of the reagents and the 
reaction temperature: however, at temperatures 
within the preferred range indicated above, a pe- 
riod of from several minutes to 20 hours will nor- 
mally suffice. 

25 

Step F4 



In this step, the 2H-chromene compound of 
formula (LXI) is prepared from the 4-acyloxych- 30 
roman of formula (LX) by elimination of ah acid of 
formula R"»OH (in which R"« is as defined above). 

This elimination reaction can be carried out in 
the presence or absence of an acid-binding agent 
or catalyst Examples of suitable such agents and 35 
catalysts include: inorganic acids, such as hydro- 
chloric acid, sulphuric acid, nitric acid or phos- 
phoric acid: organic carboxylic acids, such as ace- 
tic add. tartaric acid or maleic acid; organic sul- 
phonic acids, such as e-toluenesulphonic acid. 4o 
naphthalenesulphonic acid or methanesulphonic 
acid; inorganic salts, such as ammonium chloride 
or calcium chloride: organic bases, such as pyr- 
idine or triethylamine; silica gel; and alumina. Of 
tJisse. v/e pre;er c.- organic carooxytic or sutpnonic 4S 
acid, such as acetic acid or fi-toluenesulphonic 
acid. 

It is not always necessary to employ a solvent 
for this elimination reaction and. where a solvent is 
employed, its nature is not critical, provided that it 50 
has no adverse effect on the reaction. Suitable 
solvents include, for example: alcohols, such as 
methanol, ethanol or isopropanoi; ketones, such as 
acetone or methyl ethyl ketone; ethers, such as 
diethyl ether, tetrafiydrofuran or dioxane: aromatic 55 
hydrocarbons, such as benzene, toluene or xylene- 
aliphatic hydrocarbons, such as hexafie. cyclohex- 
ane or heptane; halogenated hydrocartxins. such 



as methylene chloride or chloroform; organic acids 
such as 1 acetic acid or propionic acid; organic 
bases, such as pyridine or triethylamine; amides 
such as dimethylformamide or dimethylacetamide* 
sulphoxides. such as dimethyl sulphoxide; suN 
phones, such as sulpholane; and water. Of these 
we prefer aromatic hydrocarbons (such as ben- 
zene) or organic acids (such as acetic acid). 

Where an acid-binding agent or catalyst is em- 
ployed, the relative proportions of. such agent or 
catalyst and the compound of formula (IJQ are not 
particularly critical. We generally prefer to employ 
the agent or catalyst and the compound of formula 
(LX) in a molar ratio of from 0.01:1 to 10:1. more 
preferably from 0.1:1 to 3:1. 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
IS not partlcularty critical. In general, we prefer to 
carry out the reaction at a temperature within the 
range from O-Q to 120-C. more preferably from ' 
40 C to 100»C. The time required for the reaction 
may vary widely, depending upon many factors 
notably the nature of the reagents and the reaction 
temperature; however, at a temperature wrthin the 
preferred ranges indicated above, a period of from 
several minutes to several days, commonly from ^ 
10 minutes to 10 hours, will normally suffice. 

Step F5 



In this step, the chroman derivative of formula 
(XXXIV) is prepared by the reductive hydrogenation 
of the 2H-chromene derivative of formula (LXl). ■ 

Catalytic hydrogenation is preferably em- 
ployed. Suitable catalysts include, for example 
palladium-on-carbon. Raney nickel or platinum ox- 
ide, of which palladium-on-carbon is preferred. The 
partial pressure of hydrogen may vary widely for 
example from 1 to 100 atmospheres (about 1 to 
101 bars), more preferably from 1 to 6 at- 
mospheres (about 1 to 6 bars). The reaction Is 
preferably effected in the presence of a solvent, 
the nature of which is not critical, provided that it 
does not interfere with the reaction. Suitable sol- 
vents include, for example: alcohols, such as 
methanol or ethanol; aromatic hydrocartjons. such 
as benzene or toluene; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
water; or a mixture of any two or more thereof. 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
IS not particulariy critical: however, we generally 
prefer to carry out the reaction at a temperature 
from room temperature to 50' C. The time required 
for the reaction may vary widely, depending upon 
many factors, notably the nature of the reagents 
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and the reaction temperature; however^j at a tem- 
perature within the indicated range, a period of 
from several minutes to 20 hours will normally 
suffice. 

The a-halocarboxylic acid derivative of formula s 
(XXX). may then be prepared as described in step 
A4 from this compound of formula poOdV). 

Steps F1. F3 (o. F2 + F4), F5. A4 and ttie final 
step of reacting the or-halocarboxylic add derivative 
(XXX) with thiourea to give the desired thiazolidine lo 
derivative of the invention can, if desired, be car- 
ried out in succession without intermediate isolation 
of the products of any of these steps. 

Moreover, these steps are not necessarily car- 
ried out in the sequence described above and they is 
may be carried out in any appropriate order. For 
example, one suitable alternative sequence would 
comprise: first, reducing the nitro group in the 
compound of formula PCLIX) by a step analogous 
to step F5 to give the corresponding amino com- 20 
pound; reducing the carbonyl group at the 4-posi- 
tion of the chroman ring by a step analogous to 
step F1 to give a 4-hydroxychroman compound: 
dehydrating this 4-hydroxychroman compound by 



a step analogous to step F3 (or acylating and then 
eliminating the acid by steps analogous to steps P2 
and F4), to give a 2H-chromene compound; and 
finally hydrogenating the 2H-chromene compound 
by a step analogous to step F5. 

Method G 

This process is useful for converting a chroman 
derivative, such as those prepared in steps E5 and 
E6 of Method E, having a carbonyl group as W at 
the 4-position to the corresponding compound 
where W is a methylene group. The compounds 
prepared as described in steps E5 and E6 are first 
if necessary, deprotected, to remove the protecting ; 
group at the 6-positlon. The resulting free i 
hydroxy group is then acylated. 

The resulting compound then has its carbonyl, 
group protected, as described in step E2. to give a 
compound of formula (LXIII) or (LXV). These com- . 
pounds are then hydrogenated, to give the cor- 
responding compounds of formulae (DCIV) • or ^ 
(LXVI), as shown below: 




30 



35 



40 



4S 



so 



55 



108 



213 



0 207 S81 



214 




(LXIII) 



CH2OH 



step 
S1 



r2 



r1 

CH20H 



(LXIY) 




step 



CK2-0-{Arl-N02 -g^ 



(LXV) 




CK2-0-{Ar) — KH2 



(LXVI) 



45 



In the above formulae, R'*R* and Ar are as 
defined aix>ve: s is 2. 3 or 4. 

The hydrogenation is preferably effected in the 
presence of a catalyst, preferably a nickel catalyst, 
such as Raney nickel. 

The hydrogen partial pressure may vary wide- 
ly, for example from 1 to 100 atmospheres (about 1 
to 101 bars), more preferably from 1 to 6 at- 
mospheres (atx>ut 1 to 6 bars). 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 



50 



55 



alcohols, such as methanol or ethanol: aromatic 
hydrocarbons, such as benzene or toluene; ethers, 
such as tetrahydrofuran; organic acids, such as 
acetic acid; water; and mixtures of any two or more 
thereof. 

The reaction will take place over a wide range 
of temperatures, for example for rooni temperature 
to 50 "C. The time required for the reaction will 
vary, depending upon many factors, notably the 
nature of the reagents and the reaction tempera- 
ture, but a period of from several minutes to 20 
hours wilt normally suffice. 
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The resulting compounds of formulae (LXIV) 
and (LXVI) may thereafter be treated by any of the 
appropriate processes described above to give the 
desired compounds of formula (11). 



Method H 

This method can be used to preoara 
pounds of formula (XIII). having a group L at mT' 
position of the chroman ring and where wTs' 
carbonyl group, as illustrated in the following rear 
tion scheme: " 



io 




fCH2)n-0-(Ar} 

II 



— NO2 



step 
H2 



step 

H3 




{CH2)n-0-{Ar)-KH2 



(LXIX) 



40 




7a 



•{Ar)-CK2-C 
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X 



-A 



(XIII J 
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In the above formulae, R'-R*. U, L, n, Ar, R'«. X 
and A are as defined above. 

Preferably. L represents a group of formula - 
OR* and U represents a methylene group. How- 
ever, if desired, L, the carbon atom to which it is 
attached and U may together represent a double 
bond. 

Step HI 

In this step, the compound of formula (XLVII) Is 
reacted with a compound of formula (L)OQ: 

0,N-(Ar}-0-(CH,)„-COX (LXX) 

(in which Ar. n and X are as defined above), 
followed by treatment with an organic base, such 
as sodium ethoxide or potassium t-butoxide. The 
reaction is otherwise similar to that of step C2 of 
Method C and may be carried out under the same 
reaction conditions. 

Step H2 

This is equivalent to step A3 and may be 
carried out using the same reagents and under the 
same reaction conditions. 

Step H3 

This Is equivalent to step A4 of Method A and 
may be carried out using the same reagents under 
the same reaction conditions. 

Of Methods A-H. Methods A. B. C. D. E, F and 
H are preferred, Methods A, G, D, E, F and H being 
more preferred and a combination of Methods O. F 
and A being most preferred. A particularly pre- 
ferred combination of reactions comprises steps 
F1, F3 (or F2 plus F4). F5, A4 and finally reaction 
with thiourea to give a compound of formula (I) in 
which R' is R'* and R* is a hydrogen atom. In 
particular, we prefer this sequence of steps where 
Ar represents a 2-phenylene group. 

In the compounds O) formula (il). Vne CcJ'bor* 
atom at the 2-position of the chroman ring and the 
carbon atom to which the substituents X, A and R'« 
are attached are both asymmetric and iaccordingly 
a number of isomers are possible. The present 
invention envisages both the individual isolated iso- 
mers as well as mixtures thereof. Individual iso- 
mers may be prepared by stereospecific synthesis 
techniques or by separation of mixtures of isomers. 
Alternatively, the mixtures of. isomers may be em- 
ployed as such. 

We have found that the o-halocarboxylic acid 
derivatives of formula (II) have the ability to lower 
the levels of blood lipid peroxides, blood 
triglycerides and blood cholesterol, indicating that. 



m addition to their use as intermediates in the 
|>reparation of the compounds of the invention, they 
may also have in themselves therapeutic value in 
the treatment of hyperlipemia. 

5 The compounds of formula (II) prepared as 

described above can, if desired, be converted to 
various of their hydrolysis products or may be 
transesterified or converted to salts, for example 
such metal salts as the sodium, potassium, calcium 

TO or aluminium salts. Altefrnatively, they can be con- 
verted from metal salts or from compounds having 
free hydroxyphenyl groups or free carboxy groups 
to derivatives thereof, for example as follows: 

Compounds in which R' represents a hydrogen 

75 atom and A represents a cartDoxy group can be 
prepared by hydrolysis of the corresponding com- 
pound of formula (II) in which, for example, R' 
represents an acyl group and A represents an 
alkoxycarbonyl group. This reaction is preferably 

20 effected in the presence of a base, for example: an 
inorganic base, such as an alkali metal carbonate - 
<e.g. sodium carbonate or potassium carbonate) or 
an alkali metal hydroxide (e.g. sodium hydroxide or 
potassium hydroxide); or an organic base, such as 

25 an alkali metal alkoxide (e.g. sodium methoxide. 
sodium ethoxide or potassium t-butoxide). The re- 
action is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. 

30 Suitable solvents include: lower alcohols, such as 
-methanol or ethanol; ethers. such" as 
tetrahydrofuran or dioxane; water; or mixtures of 
any two or more thereof. 

The molar ratio of the compound of formula - 

55 (II) to the base is preferably from 1:1 to 1:5, more 
preferably from 1:2 to 1:3. Although the reaction 
conditions, particularly the reaction temperature 
and time, may vary depending upon a number of 
factors, particularly the natures of the starting ma- 

4o terial, base and solvent employed, the reaction is 
generally carried out at a temperature of from - 
.10*C to +30*0. more preferably from 0 to 10*C, 
and the reaction time is generally* from several 

45 The compound of formula (II) in which R' re- 

presents a hydrogen atom and A represents an 
alkoxycarbonyl group can be prepared by sol- 
volysis of the corresponding compound in which R' 
represents an acyl group and A represents an 

50 alkoxycarbonyl group. This is carried out in the. 
presence of a base, preferably an alkali metal 
alkoxide. such as sodium methoxide. sodium 
ethoxide or potassium t-butoxide. The reaction is 
preferably effected in the presence of a solvent, for 

55 example: an alcohol, such as methanol, ethanol, 
propanol, isopropanol or t-butanol; an ether; such 
as tetrahydrofuran or dioxane; or a mixture of any 
two or more thereof. If the alkoxycarbonyl group 
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represented by A in the starting nraterial is to be 
kept intact, it is preferred that the alkaB metal 
alkox.de Should be the alkoxide corresponding to 
K ,f °''y'^^^*«'"y' group and that the solvent 
should be an alcohol, which likewise ewresponds 
to the alkoxycarbonyl group. However, the alkox- 
ycarbonyl group in the starting material may if 
desired, be converted into any other alkoxycar. 
bonyl group by suitable choice of the alkali metal 
alkoxide and the alcohol solvent. 

,m T'^' °^ compound of formula - 
(II) to the base is preferably from 1:1 to 1:3 more 
preferably from 1:1 to 1:2. The reaction conditions 
especially the reaction temperature and reaction 
time, may vary, depending upon a number of fac- 
tors, particularly the natures of the starting materi- 
als, bases and solvents employed, but the reaction 
IS preferably carried out at a temperature of *om - 
10 C to +30'C. more preferably from 0 to 10»C 
for a period of from several minutes to several tens 
of hours. 

Compounds of formula (II) in which «» repre- 
sents an acyl group and A represents a carboxv 
group may be prepared by hydrolysis of the cor- 
responding compound of formula (II) in which R» 
represent an acyl group and A represents an 
alkoxycart)onyl group. In this case, the hydrolysis 
.s effected in the presence of an inorganic b Je - 



70 



75 



SO 



2S 



(for example an alkali metal carbonate sl 
sodium carbonate or potassium carbonate 
alkali metal hydroxide, such as sodium hvd 

^L^"*^!^'""" ^y'^''''''^^) or in the presen 
another base such as an alkali metal alkoxio 
example sodium methoxide. sodium ethoxi, 
potassium t-butoxide). This reaction is preft 
effected in the presence of a solvent, for exa 
a lower alcohol, such as methanol or ethane 
ether, such as tetrahydrofuran or dioxane: wat. 
a mixture of any two or more thereof. The r 
ratio of the compound of formula (II) to the ba 
preferably from 1:1 to 1:5. more preferably 
1.1 to 1:2. The reaction conditions. particularK 
reaction temperature and time, may vary dep 

J!;L"T*k^ °^ specially the 

tures of the starting materials, bases and solv 
employed, but the reaction is normally effected 
temperature of from -10-C to -.30-C. more pre 
ably from 0 to 10-C for a period of from sev 
minutes to several tens of hours. 

Of the compounds of formula (II) which exf 
the therapeutic effects mentioned above and wf 
also form part of the present invention, prefer 
compounds are those listed below in Table 27 

In this Table, the abbreviations used ai^e 
previously defined in relation to Tables 1-26. 
Compounds of formula (11-27): 



30 




2)n-0-(Ar)-CK2-CH-A (II-27J 



are as defined in Tabfe 27: 



Table 27 . 
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In addition, other compounds useful as inter- 
mediates are shown in Tables 28 and 29, the 55 
abbreviations used again being as defined in rela- 
tion to Tables 1-26. 



Compounds of formulae (XIII-28) and pcill-29): 
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ff^H2)n-0-.(Ar)-CH2-CH-A (Xril-2B) 




{CK2)n--0-{Ar)-CH2-CH-A 

I 

X 



{Xin-29) 



are as defined in Table 27 and 28, respectively: 
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The compounds of the invention have shown a 
very strong ability to inhibit the oxidation of unsatu- 
rated fatty acids and their esters (such as linolic 
£c:c! and ethyl I:no!£ie) and, accordingly, it is bx- 
pected that these compounds will be able to pre- 
vent the oxidation of phospholipids containing a 
high content of unsaturated fatty acids from oxida- 
tion, even in vivo. 

The compounds of the invention have been 
shown to have a very strong ability to lower the 
level of lipid peroxides, as demonstrated, inter alia , 
by the test against rat liver microsomal lipid perox- 
idation descritjed In Biochem. Biophys. Res. Com- 
mun.. 95, 734 (1980), In addition, in experiments 
using alloxan-ihduced hyperlipaemic mice, the 
compounds have demonstrated the ability to lower 
blood lipid peroxide, triglyceride and cholesterol 
levels. The compounds have also shown the ability 
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to lower blood sugar levels In a test using geneti- 
cally diabetic mice of . the KK strain. Moreover, the 
compounds of the invention are less toxic than 
many known compounos to experimental animals 
such as rats or mice and result in little anorexia, 
inhibition of body weight increase and liver hyper- 
trophy. 

The compounds of the invention have also 
shown the ability to inhibit the activity of aldose 
reductase. 

Accordingly, It is considered that the com- 
pounds of the present invention will be useful for 
the therapeutic treatment of human hyperlipaemia, 
diabetes and complications thereof, especially dia- 
betes mellitus. The compounds of the invention 
may be administered orally, for example in the 
form of tablets, capsules, powders or granules, or 
parenterally, for example by injection or in the form 
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. Tian patient, a daily dosaoT 7 ^ ^"^"^ 
(which may be J^ZJZ ^0 mg to 5 g - 

hyperlipaemfi ilJ^T of 
thereof ^ «nd complications 

.nvention. Pr^^^L^ rvr;s%r ''^^^^^^ 
materials employed in the Sr^^f ^ ^ ^^'"9 • 
the subsequent PreoiltiL^^'^ ^^ " "'"«^ated in 
Bcamples^illusU^^^n^^^^^ T,"''"^"' 
erties Of tt^ese compounds ^ P^P" 

portend Tn'thT^ofr^'/^^--- ^'^-t- - 

ot.erUnr;raS::--?-^^^^^^^^ 

EXAMPLE 1 



248 



70 



yfmethoxy)phenyIf2^h^° 

described in Prr^fSo^ToT/^^^ ^ ^ 
0.8 g of sulpholane w« s . J ^ °' and 
hours under a nt^ J^st^frV' ^ 
concentrated hydSorraJTd ^ TT °' ' °' 
ml of ethylene olv^rr/ * °' *^ater and 5 

added to zz!S::zrzT^'-^'' 

heated under reflux for fi ho 1^ ""^'^ *^as 

ture was then ^u^°rZ JTd' 

ethyl acetate. The ethvT^If ! extracted with 

over anhydrous sodrm. ? ?*^ ^^^'^ *'ed 

distilled off and tSe rTsiduf 

parative silica qel thioT P^^- 

a 1- Kv '^y^"" chromatopraohv us-n- 

tate a;U:;J;;j;,^'«-« nexane and ethyl ac^ 

pound, softening a? -^rs-c; 

Nu^ear Magne«c Resonance Spectrum (CDCI, , 



2.53 (3H, Singlet); 

2- 77&2.99(2H.ABtype.j = i6„,,_. 
2.8-3.2 (IH. nd): 

3- 41 (IH. doublet of doublets. J=4 & rm 
<06(2H.ABtype.J = ,0H2); 
4.43 (IH. doublet of doublets. J=4 & 9Hz 

iJ^a'^ wate^,*'^^^ «'"9'et disappeared c 

6.81 (2H. doublet. J =9H2); 
7.12 (2H. doublet, J a 9H2); 

^a^^wS^,.''^'^ ^-appeared or 

EXAMPLE 2 



/5 



25 



/ 



30 



35 



40 



45 



r;eVtesS 
dtus-:jsntptr^^^^^^ 

Off under reduced Xu^ T^r'"^"^^ 
fied by silica n«i residue %vas 

With a^0 rbfloW mt^'"^*'^'-''''''^- 
ethyl acetate.' to gr^thT'^JSe S '""^^"^ 
s«ghtly yellow, foamy solid '^P*'""*' * 

Rf va/ue on silica gel thin l^ver ch--,» 



0.97 (BH. doublet. J « GHz): 
1.5-^1 (3H. nd); 

2.12 (3H, singlet): 
2-21 (3H. singlet): 



^ 0.7-1.0 (3H. multipiet): 
1.1-2.0 (16H. multipiet): 



55 



1.97 (3H. singlet): 
2.03 (3H. singlet): 
2.08 (3H, singlet): 
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2.31 (3H. singlet): 

2.60 (2H, broad triplet, J = 6H2): 

3.03 (1H, doublet of .doublets, J = 10 & 15Hz); 

3.44 (1 H, doublet of doublets, J « 3 & 1 SHz); 
3.92 (2H. singlet); 

4.45 (1H. doublet of doublets. J = 3 & lOHz); 
6.85 (2H, doublet, J = 9H2); 

7.13 (2H. doublet. J = 9Hz): 

8.0-8.9 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 3 



5-[4-(6-Hydroxy.5.7.8-trimethy|.2-octylchroman-2- 
ylmetfioxy)benryl]thla2oIidine-2,4-dione 

A mixture of 2.1 g of ethyl 3-I4-(6-acetoxy- 
5,7,8-trimethyl-2-octylchroman-2-ylmethoxy)- 
phenylI-2-chIoropropionate (prepared as described 
in Preparation 18). 0.35 g of thiourea and 2.5 ml of 
sulpholane was heated for 7 hours at 120-130"C 
under a nitrogen atmosphere. A mixture of 3.6 ml 
of 2N aqueous hydrochloric acid and 5 ml of eth- 
ylene glycol monomethyl ether was then added to 
the reaction mixture, after which it was heated for a 
further 5 hours at 85-90«C. The reaction mixture 
was then poured into water and extracted with 
benzene. The benzene extract was washed with 
water and dried over anhydrous sodium sulphate. 
The solvent was distilled off under reduced pres- 
re and the residue was purified by silica gel 
column chromatography, using a 10:1 by volume 
mixture of benzene and ethyl acetate as eluent. to 
give the title compound as a slightly yellow, foamy 
solid. 

Rf value on silica gel thin layer chromatography = 
0.43 (tailing) (developing solvent, benzenerethyl 
acetate = 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCM a 
ppm: 

0.7-1.0 (3H, multiplet); 
1-1-2.1 (16H. multiplet); 
2.10 (6H, singlet); — 



2.15 (3H, singlet); 
2.61 (2H, broad triplet. J = 6Hz); 
5 3.05 (1 H. doublet of doublets, J = 10 & 15Hz); 
3.42 (1H, doublet of doublets. J =3 & 15Hz): 
3.92 (2H, singlet); 

w 

AJ22 (1H, singlet, disappeared on adding heavy 
water); 

4.47 (1 H. doublet of doublets J = 3 & 10Hz)- 

6.85 (2H. doublet. J « 9HZ): 

7.13 (2H, doublet. J = 9Hz); 

20 8.33 (1H. broad singlet, disappeared on adding 
heavy water). 

EXAMPLE 4 

5-[4-(6-Acetoxy-2-methyl-7-(1 .1 ,3,3- 

tetramethylbutyI)chroman-2-ylmethoxy)benzylJ. 
thiazolidine-2.4-dione 

30 - The procedure described in Example 2 was 
repeated, but using 7.0 g of ethyl 3-{4-[6-acetoxy- 
2-methyl-7-(1 ,1 .3,3-tetramethylbutyl)chroman-2- 
ylmethoxy]phenyl}-2-chloropropionate (prepared as 
described in Preparation 23). 1.2 g of thiourea and 

35 9 ml of sulpholane. to give the title compound as a 
slightly yellow glassy solid, softening at 75-80-C. 

Nuclear Magnetic Resonance Spectrum (CDCW 5 
ppm: 

40 

0.79 {9H. singlet: 
1.36 (6H. singlet): 
45 (3n, singiet); 

1.66-2.28 {2H.nd): 
1.80 (2H. singlet): 

50 

2.29 (3H. singlet): 
2.73 (2H. broad triplet, J = 6Hz); 
55 3.28 (1 H, doublet of doublets, J = 9 & 1 4Hz): 
3.45 (1H, doublet of doublets. J = 4 & 14Hz): 
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3i3(2H.ABtype.J»9H2): 

4.49 (1 H. doubtet of doublets. J = 4 & SHz); 

6.75 (1H, singlet): 

6.86 (1H. singlet); 

6.90 {2H. doublet, J = 9H2); 
7.13 <2H. doublet. J = SHz); 

watS^ '"■^PP^^^^'* °" ^'**"9 heavy 

EXAMPLE 5 
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5-{4-[6-Hydroxy-2-melhyl-7-{i.i.3 3- 

tetramethylbutyl)chronian-2.yImethoxy> 
ben2yI}thia2oIidlne-2.4-dione 

The procedure described in Example 3 was 
repeated, but using 7.0 g of ethyl 3.{4.rVaceto^ 

yImethoxy]phenyI}-2-chloropropionate (prepared as 
descnbed m Preparation 23). 1.2 g of thiourea. 9 

and 20 ml of ethylene glycol monomethyl ether to 

s.'s:c„r:rxs ■ ^ » 



6.77 (IH, singlet); 
6.88 (2H, doublet, J = 9H2); 
« 7,17 (2H. doublet. J = 9H2): 

10 EXAMPLE 6 



5-{4-r6-Acetoxy.2-niethyI-4-oxo-7.n i 3 3. 

tetramethylbutyl)chroman-2-ylmethoV> 
« benzyl>thia2olidine.2.4^ione 

The procedure described in Examole 2 w 
Tmet'flA"* 9 Of ethyl 3-^X^10^ 

2-methyl-4-oxo-7^1.1.3.3-tetrBmethylbutyV 

prepared as described in Preparation 25) 1 3 *" 
compound as a slightly yellow powder.'soften^g"! 

25 

Nudear Magnetic Resonance Spectrum (CDCy , 



0.78 (9H. Singlet): 



Nuclear Magnetic Resonance Spectmm (CDCI,) s 

0.78 (9H. Singlet): 
1.41 (9H. Singlet): 
1.60-2.30 (2H. nd): 
1.91 (2H. singlet): 
2.67 (2H. broad triplet. J = 6.5H2); 
3.07 (1H. doublet of doublets. J = 10 & UHz); 
3.45 (1H. doublet of doublets. J =4 and MHz); 
3.93(2H. ABtype. J = 9Hz): 

iater)!'"' ^''^P^^^'* °" ^^^ding heavy 

4.49 (1 H. doublet of doublets. J » 4 & 1 0H2); 
e.34 (1H, singlet): 



40 



1.37 {6H. singlet): 
1.53 (3H. singlet): 
« 1.83 {2H, singlet): 
2.30 {3H. singlet): 
2.70 (1H. doublet J = 17Hz): 
2.8-3.2 (1H. nd): 
3.1 0 (1 H. doublet. J = 1 7Hz): 
3.45 (1 H. doublet of doublets. J = 4 & 1 5Hz): 
4.00 & 4.12 (2H. AB type. J = 9Hz): 
4.48 (1H. doublet of doublets. J = 4 & 9Hz); 
6.85(2H. doublet. J = 9Hz): 
7.02 (1H. singlet): 
S5 7,1 7 (2H. doublet. J = 9Hz): 



so 
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7,15 (2H. doublet. J =9H2); 

7.30 {1H, singlet): 

5 8.2-9,3 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 8 

70 

5-{4-[2-(3.7-Dimethyloctyl>-6-hydroxy-5,7.8- 

trimethyl-4-oxochroman-2-yimethoxy]- 

benzyl}thiazoUdine-2,4-dione 

T5 The procedure described in Example 3 was 

repeated, but using 1.1 g of ethyl 3-{4-[6-acetoxy- 
2-(3.7-dimethylocty[>-5,7.8-trimethyl-4-oxochroman- 
2-ylmethoxy]phenyl}*2-chIoropropionate (prepared 
as described in Preparation 33). 0.2 g of thiourea, 

20 1.5 ml of sulpholane, 5 ml of 2N aqueous hy- 
drochloric acid and 10 ml of ethylene glycol mon- 
omethyl ether, to give the title compound, as a 
slightly yellow powder, softening at 41-45*C. 

25 Nuclear Magnetic Resonance Spectrum (CDCI,) £ 
ppm: 

0.85 {9H. doublet, J = 7Hz); 
30 1.0-2.0 (12H. multiplet): 
2.13 (3H. singlet): 
2.22 (3H. singlet): 

35 

2.55 (3H. singlet): 
2.65-3.2 (3H, multiplet): 
40 3.43 (1 H. doublet of doublets. J = 4 & 1 4Hz): 
4.05 (2H. singlet); 

4.35-5.3 (1H. broad, disappeared on adding heavy 
45 water): 

4.46 (1H. doublet of doublets. J = 4 & lOHz); 

6.83 (2H. doublet J '=9Hz): 

50 

7.15 (2H. doublet. J = 9Hz): 



7,51 (1H, singlet); 

8.3-9.0 (1H. broad, disappeared on adding heavy 
water). 

EXAMPLE 7 



5-{4-t6-Hydroxy-2-methyl-4-oxo-7-(1 ,1 ,3,3- 

tetramethylbutyI)chroman-2-ylmethoxy]- 

fc>enzyI}thiazolidtne-2,4-dione 

A mixture of 5.2 g of 5-{4-[6-acetoxy-2-methyl- 
4-oxo-7-(1 ,1 ,3,3-tetramethy!butyI)chroman-2- 
ylmethoxy]benzyl}-2-iminothtazolidin-4-one 
(prepared as described in Preparation 26), 16 ml of 
2N hydrochloric acid and 25 ml of ethylene glycol 
monomethyl ether was heated for 6 hours at 85- 
90 under a nitrogen atmosphere. The reaction 
mixture was then poured into water and extracted 
A benzene. The benzene extract was., washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure and the residue was purified by silica gel 
column chromatography, eluted with a 4:1 by vol- 
ume mixture of benzene and ethyl acetate, to give 
the title compound as a slightly yellow foamy solid, 
softening at 1 00-1 05 •C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.77 (9H. singlet): 

1.43 (6H. singlet): 

1.52 (3H. singlet): 

^ ^ 00 (2H, singlet): 

2-70 (1H. doublet J = 17Hz); 

2.B-3.2 (1H. nd); 

3.12 (1 H. doublet J = 17Hz): 

3.43 (1H, doublet of doublets, J = 4 & l5Hz); 

4.00 & 4,10 (2H, AB type. J = 9H2): 

4.49 (1H. doublet of doublets, J = 4 & 9Hz): 

6.1 (1H, broad singlet disappeared on adding 
heavy water); 

6.85 (2H, doublet J = 9H2): 
6,93 (1H. singlet); 



8.0-9.5 (1H, broad, disappeared on adding heavy 
water). 

55 
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5-[2-(6-Hydroxy-2.5.7.8-tetramethylchroman-2. 
ylmethoxy)pyriclin-5-ylmethytJthia2olidine-2.4-dione 

The procedure described in Example 3 was 
repeated but us.ng 3.8 g of ethyl 3-[2-(6.acetoxy. 

2 5 7.S- etramethylchroman-2-ylmethoxy)pyridin-5- 
ylh2-chloropropionate (prepared, as described in 
Preparabon 38). 0.77 g of thiourea. 5.0 ml of sul- 

«th°Jrf'/1 °' ^'^y'^"® monomethyl 
ether.^1.5 mi of concentrated hydrochloric acid and 
4.5 ml of water, to give the title compound, soften- 
ing at 87-94 "C. 

Nuclear Magnetic Resonance Spectrum (CDCK) s 
ppm: " 

1.38 (3H, singlet): . 
1.7-25 (2H. multiplet): 
2.06 (3H. singlet): 

2.09 (3H. singlet): 
2.14 (3H. singlet): 
2.63 (2H. broad triplet. J = 6H2): 

3.10 (IH. doublet of doublets. J = 15 & 7.5H2); 
3.33 (IH. doublet of doublets, J = 15 & 4.5H2); 
4.0-5.0 (IH. broad, disappeared on adding heavy 

4.32 (3H. singlet): 

4.47 (1 H. doublet of doublets, J = 7.5 & 4.5H2): 

6.75 (IH, doublet, J = 9H2); 
7.46 (IH. doublet of doublets. J = 9 & 3H2); 
8.02 (1 H. doublet. - ou^j . 
EXAMPLE 10 



ether, to give tfie title compound. 

Rf value on silica gel thin layer chromatography 
0.44 (developing solvent, benzenerethyl acetete 
5 1:1 by volume). ^Y' acetate 

Nuclear Magnetic Resonance Spectrum (CDCL) 
ppm: 

10 1.40 (9H. singlet): 

1.57 (3H. singlet): 
2.14 (3H. singlet): 
2.77 (1 H. doublet. J = 1 6H2): 
3.01 (IH. doublet of doublets. J = 10 & i4Hz): 
20 3.07 (1 H. doublet. J - 1 6H2): 

3.44 (IH. doublet of doublets. J = 4 & i4Hz); 
3.99 & 4.13 (2H. AB type. J = IOH2): 



75 



25 



30 



4.50 (IH. doublet of doublets. J = 4 & lOHz); 

5.84 (1H. broad singlet, disappeared on adding 
heavy water): -wvimu 



6.6-6.85 (2H. nd): 
6.91 (IH, singlet): 
35. 7.08 (IH. doublet. J = 7.5Hz): 
7.31 (IH. singlet): 

40 ^!r). '"''^PP^^^^^ °" adding heavy 

EXAMPLE 11 



S-r3-(7-t-Butyl-6-hydroxy.2-methyl-4.oxochroman-2- 
ylmethoxy)-4-methylben2yl}thiazofidine-2.4.dione 

The procedure described in Example 3 was 
repeated but using 2.4 g of ethyl 3-[3.(6-acetoxy- 
7-t-butyl-2-methy|.4oxochroman-2-ylmethoxy)-4. 
methylphenyl]-2-chloropropionate (prepared as de- 
scnbed in Preparation 42). 0.7 g of thiourea. 5 ml 
of sulpholane. 10 ml of 2N aqueous hydrochloric 
acid and 15 ml of ethylene glycol monomethyl 



« 5-[4-(6-Hydroxy.5.7.8.trimethyM-oxochroman-2. • 
ylmethoxy)benrylJthiazoIidine-2.4-dione 

The procedure described in. Example 3 was 
repeated, but using 2.2 g of ethyl 3-r4-(6-acetoxy- 

50 2-hydroxy-5.7.8-trimethyl-4-oxochroman-2- 

ylmethoxy)phenylJ-2-chloropropionate (prepared as 
descnbed in Preparation 45). 0.8 g of thiourea. 4.5 
g of sulpholane. 70 ml of ethylene glycol mon- 
omethyl ether. 8 ml of water and 4 ml of 35% wAr 

55 aqueous hydrochloric acid, to give the title com- 
pound, melting at 249-252 "C. 
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Nuclear Magnetic Resonance Spectaim [(CDa),S01 
a ppm: 

2.25 (6H. singlet); 

5 

2.63 (3H. singlet); 
2.7-3.8 (2H, nd); 

4.88 (1 H, doublet of doublets. J = 4 & 9Hz): to 
5.11 (2H. singlet); 
6.28 (1H, singlet): 

T5 

7.05 (2H. doublet, J = 9H2): 
7.24 (2H. doublet. J = 9H2): 

8.3-8.7 (1H, broad singlet, disappeared on adding 20 
heavy water). 

EXAMPLE 12 

25 

5-t4-(6-Hydroxy-2,5,7.8-tetramethylchroman-2- 
ylnnethoxy)ben2yl]-5-methylthiazolidine-2.4-dione 

The procedure described in Example 3 was 
repeated, but using 1.17 g of ethyl 3-[4-{6-acetoxy- 30 
2,5,7.8-tetramethylchroman-2-yImethoxy)phenyl>2- 
chIoro-2-methylpropionate (prepared as described 
in Preparation 46), 0.63 g of thiourea. 3 g of sul- 
pholane. 10 ml of ethylene glycol monomethyl 
ether. 3 ml of water and 2 ml of 35% w/v aqueous 3S 
hydrochloric acid, to give the title compound, soft- 
ening at 69-72 'C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) S ' 
ppm: ^ 

1.40 (3H. singlet): 

1.72 (3H. singlet); 

45 

1.6-2.3 (2H. nd); 
2.10 (6H. singlet): 

2.16 (3H. singlet); so 
2.62 (2H. broad triplet. J = 7H2); 
2.94 (1 H, doublet, J - 1 4H2): 

55 

3^4 (1 H, doublet, J = 1 4H2): 

3.84 and 3.97 (2H. AB type. J:=9H2); 



4.40 (1H. broad singlet, disappeared on adding 
heavy water); 

6.84 (2H, doublet. J = 9H2); 
7.13 (2H, doublet. J = 9H2): 

8.4-8.9 (1H, broad singlet, disappeared on adding 
heavy water). 

EXAMPLE 13 



5-{4-[6-Hydroxy-4-(E)-hydroxyimino-2.5,7.8- 

tetramethylchroman-2-ylmethoxyl- 

ben2yl}thia2olidine-2.4-dione 

A mixture of 5 g of 5-[4-(6-hydroxy2.5.7,8- 
tetramethyl-4-oxochroman-2-ylmethoxy)ben2yIJ-.. 
thia20lidine-2.4-dione (prepared as d6scrit>6d in Ex- 
ample 22 of copending USSN 644,996). 3 g of 
hydroxylamine hydrochloride, 50 g of methanof and 
3 g of pyridine was stirred for 1 week at room 
temperature. At the end of this time, ethyj acetate 
and an aqueous solution of potassium cartx)natey 
were added. The organic layer was separated and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was purified by 
silica gel column chromatography, eluted with a 1 :1 
by volume mixture of hexane and ethyl acetate, to 
give the title compound, softening at 84-1 OO'C. 

Nuclear Magnetic Resonance Spectrum [(CDa),COJ 
S ppm: 

1.42 (3H, singlet): 

2.09 (3H. singlet); 

2.18 (3H, singlet): 

2.48 (3H, singlet); 

3.07 {2H, singlet): 

3.43 (1H, doublet of doublets. J = 4 & 14Hz): 
4.05 (2H, singlet): 

4.72 (1H, doublet of doublets. J =4 & 9H2); 
6.92 (2H, doublet J=9H2); 
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7.21 (2H. doublet. J = 9H2): 

9.7-10.5 (1H. broad singlet, disappeared on adding 
heavy water). 



then subjected to jhigh pressure liquid chromatoo. 
raphy, which confirmed the presence of the ^ 
compound (the same compound as in Example 



EXAMPLE 14 



EXAMPLE 16 



5-{4-[6-Hydroxy-4-(2)-hydroxyimino-2,5,7,8- 
tetramethylchroman-2-ylmethoxy}- to 
benzyl}thiazolidine*2.4-dione 

The title compound, softening at 100-1 05 'C. 
was obtained from the fraction that was eluted 
following the fraction containing the compound of is 
Example 13 in the column chromatography con- 
ducted in Example 13 and using the same eluent 

Nuclear Magnetic Resonance Spectrum [(CD,)aCO] 

a ppm: 20 

1.46 (3H. singlet): 

2.04 (3H. singlet): 

25 

2.18 (6H. singlet): 

2-58 (1H. doublet. J = 13Hz); 

2.87 (1 H. doublet, J = 1 3Hz): 30 
3.10 {1H, doublet of doublets, J = 9 & 14H2): 
3.43 (1H. doublet of doublets, J =4 & 14H2); 

35 

4.01 (2H. singlet): 

4.74 (1H. doublet of doublets. J = 4 & 9H2): 

6.92 (2H. doublet. J = 9H2): 40 

7J22 (2H, doublet, J = 9H2): 

9.4-10.6 (1H, broad singlet disaooeared on adding 
heavy water). 45 

EXAMPLE 15 



5-{4-[6-Hydroxy-4-{2>-hydroxyimino-2.5,7,8- 

tetramethyIchroman-2-ylmethoxy]- 

benzyl}thiazolidine-2.4<lione 

27 mg of 5-{4-[6-hydroxy-4-(E)-hydroxyimino- 
2,5,7,8^tetramethylchroman-2-ylmethoxyl- 
ben2yl}thtazolidine-2,4-dione (prepared as de- 
scribed in Example 13) was heated on an oil bath 
for 5 hours at 140±5*C. The reaction mixture was 



5-{4-[6-Hydroxy-4-(E)-hydroxyimino-2,5,7.8- 

tetramethylchroman-2-ylmethoxy]- 

benzyl}thiazolidine-2,4-dione 

' 62 mg of 5-{4-[6-hydroxy-4.(2).hydroxyimino. 
2.5,7.8-tetramethylchroman-2-ylmethoxy]- 
ben2yl}thiazolidine-2.4-dione (prepared as de- 
scribed in Example 14) were heated In an oil bath 
for 5 hours at 140±5'C. The reaction mixture was 
subjected to high pressure liquid chromatography, 
to confirm the presence of the title compound (the 
same compound as described In Example 13, 

EXAMPLE 17 



5-{4-[6-Acetoxy-4-(E)-acetoxyimino-2,5,7,8- y 

tetramethyIchroman-2-ylmethoxy]- 

ben2yI}thia20lidine-2.4-dione 

A mixture of 1 g of 5-{4-[6-hydroxy-4-{E)- 
hydroxyimino-2,5.7.8-tetramethyIchroman-2- 
yImethoxy]ben2yI}thia2oIidine-2.4-dione (prepared 
as described in Example 1 3). 1 .3 g of acetic anhy- 
dride and 10 ml of pyridine was allowed to stand 
for 8 days at room temperature, after which it was 
heated for 8 hours at 60-80 ^C. An aqueous solution 
of potassium carbonate and ethyl acetate were 
then added to the reaction mixture. The organic 
layer was separated and dried over anhydrous so- 
dium sulphate. The solvent was distilled off and the 
residue was purified by silica gel column 
chromatography, eluted with a 4:1 by volume mix- 
ture of hexane and ethyl acetate, to give the title 
compound, softening at 93-97* C. . 

Nuclear Magnetic Resonance Spectrum (CDCI,) i 
ppm: 

1.48 (3H. singlet): 

2.07 (3H. singlet): 

2.10 (3H, singlet): 

2.22 (3H, singlet): 

2.33 (3H. singlet): 

2.42 (3H. singlet): 
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3.00 (1H. doublet. J = 17Hz): 7:i4,(2H. doublet. J^QHz); 

3.26 (1 H. doublet. J « 1 7Hz): 7.3.7.8 {6H. multiplet): 



3.0-2.3 (1H. nd): 

3.41 (1H, doublet of doublets. J = 4 & 14Hz); 
3.91 and 4.06 (2H, AB type, J = 9H2): 
4.47 {1H, doublet of doublets, J = 4 & 9H2): 
6.84 (2H. doublet. J = 9H2); 
7.14 (2H, doublet, J=9Hz): 
EXAMPLE 18 



5.{4-[6-Ben2oyloxy-4-(E)-ben2oyloxylmino-2,5,7.8- 

tetramethylchroman-2-y!fnethoxyJr 

ben2yI}thia20lidine-2.4-dione 

A mixture of 1 g of 5-{4-[6-hydroxy-4-(E)- 
hydroxyimino-2.5.7.8-tBtramethylchroman-2- 
ylmethoxy]ben2yl}thia2oIidine-2.4<Jione (prepared 
as described in Example 13), 1.7 g of benzoyl 
bromide, 10 ml of pyridine and 5 m! of dimethylfor- 
mamide was allowed to stand for 6 days at room 
temperature, after which it was heated for 8 hours 
at 60-80 "C. An aqueous solution of potassium car- 
bonate and ethyl acetate were then added to the 
reaction mixture. The organic layer was separated 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off and the residue was puri- 
fied by silica gel column chromatography eluted 
with a 4:3 by volume mixture of hexane and ethyl 
acetate, to give the title compound, softening at 
101-107*C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

1.55 (3H. singlet); 
2.14 (6H. singlet): 
2.58 (3H, singlet): 
2.8-3.7 (4H. nd): 

3.98 and 4.12 (2H. AB type. J = 9Hz): 
4.45 (1H, doublet of doublets. J = 4 & 9H2); 
6-84 (2H, doublet. J = 9H2): 



5 7.9-8.5 (4H, multiplet). 
EXAMPLE 19 



ro 5-{4-[2.5.7,8-Tetramethyf-6-nicolinoyioxy-4-(E)- 
nicotinoyloxyiminochroman-2-yImethoxy]- 
.benzyl}thiazoIidine-2,4-dione 

A mixture of 1 g of 5-{4-[6-hydroxy.4-(E)- 
is hydroxyimino-2,5,7.8-tetramethylchroman-2- 

ylmethoxy]ben2yl}thia2ondine-2.4-dione (prepared 
as described in Example 13). 1.1 g of nicotinoyl 
chloride hydrochloride. 1 2 ml of pyridine and 12 ml 
of dimethylformamide was allowed to stand for 6 
20 days at room temperature, after which it was heat- 
ed for 8 hours at 60-80 •C. An aqueous solution of 
potassium cartyonate and ethyl acetate were then 
?dded to the reaction mixture. The organic layer 
was separated and dried over anhydrous sodium 
25 ^ulphate. The solvent was distilled off. and the 
residue was purified by silica gel column 
chromatography eluted with a 2:3 by volume mix- 
ture of hexane and ethyl acetate, followed by pre- 
f arative thin layer silica gel chromatography - 
30 (developing solvent, hoxaneiethy! acetate = 1:10 
by volume), to give the title compound, softening at 
123-130*C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
35 ppm: 

1 .56 (3H. singlet): 

2.13 (3H. singlet): 

2.17 {3H, singlet): 

2.57 (3H, singlet): 

45 2.6-3.7 (^ri, noj: 

3.99 and 4.1 6 (2H, AB type. J = 9H2): 

4.45 (1H. doublet of doublets. J = 4 & 9Hz): 

50 

6.84 (2H. doublet. J = 9H2): 
7.15 (2H. doublet, J «9Hz): 
55 7.4-7.7 (2H, multiplet): 
8.3-8.7 (2H, multiplet): 
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8.7-9.0 (2H. multiplet): j 
9.2-9.6 (2H. multiplet); 

ia^)^'° '''^PP®^®^' adding heavy 

EXAMPLE 20 

S-{4-[7-t-Butyl-6-hydroxy.4-{E)-hydroxyimino-?- 

methylchroman-2-yImethoxy]ben2yl}thia2olidine- 
2.4-dione 

The procedure described in Example 13 was 
repeated, but using 1.32 g of 5-[4.(7.t-butyl-6- 
hydroxy-2-methyl-4-oxochroman-2-ylmethoxy>- 
ben2yIJthia2olidine-2.4-dione (prepared as de- 

l7i*^L''\n^^'''^ °^ copending EP-A 

0139421) 2.0 g of hydroxylamine hydrochloride. 
0.5 m of pyridine and 20 ml of methanol, to give 
^ colourless crystals, melting 
at 235-237-C (with decomposition). 

Nuclear Magnetic Resonance Spectrum r(CD.),CO] 

4 ppm: " ••' 

1.40 (12H. singlet): 
2.6-4.0 (IH. broad, disappeared on adding heavy 

2.98 (2H. singlet); 

3.10 (IH, doublet of doublets. J = 9 & MHz); 
3.43 (1 H. doublet of doublets, J = 4 & 14H2); 
4.05 (2H. singlet); 

4.74 (IH. doublet of doublets, J = 4 & bhz): 
6.73 (IH, singlet); 
6.95 (2H, doublet. J = 9H2); 

7.2-8.5 (IH, broad, disappeared on adding heavy 
water); 



(1.l.3.3-tetramethylbutyl)chroman-2-ylmethoVvl. 
ben2yl}thia2oIidine-2.4-dione ^'""^^oy^y 

' r«rv,lr ^''T®''"'^ described In Example 13 w 
"'•■"^ '-^ 9 °' s-we-hydrox; 

2-ylmethoxy]ben2yl}thia2oIidine-2.4-dione 
,0 fT^'^ described In Example 7). 0.26 g 
fo 'hydrochloride. 0.3 g of pyridine^ 

whltT *° Qi^'e the title compound ^ 
White powder, softening at 115-120«C. 

« J'ppmr ^^"^'^'^ Resonance Spectrum [(CD,).CC 

0.76 (9H. singlet): 
1.40 (9H. singlet): 



20 



25 



2.00 (2H. singlet): 

w«eri; '"^'** '*'''^P«^«'* <>" adding heavy 



95 



2.98 (2H. singlet); 

3.09 (1H. doublet of doublets, J = 9 & ISHz); 
30 3.44 (1 H. doublet of doublets. J = 4 & i sHz); 
4.03 {2H. singlet); 

4.76 (IH. doublet of doublets. J = 4 & 9Hz); 
6.75 (IH. singlet); 
6.93 (2H, doublet J^SHz): 
^ 7.22 (2H, doublet. J = 9Hz); 

7.25 (IH. singlet); 
45 watBO ^^^^^ tl'sappeared on adding heavy 

EXAMPLE 22 



7^5 (2H, doublet. J = 9H2); 
7.30 (IH, singlet); 

9.7-10.6 (IH, broad disappeared on adding heavy 
water), 

EXAMPLE 21 



so 5-{4-f6-Hydroxy-4-(E>hydroxyimino-2Wsobutyl- 
5.7.8-tnmethylchroman-2-ylmethoxyJ- 
ben2yl}thia2olidine-2.4-dione 

The procedure described in Example 13 was 
55 repeated, but using 155 mg of 5-f4-(6-hydroxy-^ 
isobutyl-5.7.8-trimethyl-4-oxochroman-2- 
ylmethoxy)benrylJthiazoIidine-2.4-dione (prepared 
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as described in Example 1), 600 mg of hydrox- 
ylamine hydrochloride. 4 ml of ethanol and 6 ml of 
pyridine, to give the title compound, softening at 
77-80-C. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
S ppm: 

0.97 (6H. doublet, J = 6Hz); 

1.6- 2.3 (IH. nd); 

1 .78 (2H. doublet. J = 6H2): 
2.1 1 (3H. singlet); 
2.1 8 (3H, singlet): 
2.46 {3H. singlet): 

2.7- 3.7 (1 H. broad,' disappeared on adding heavy 
water): 

2.8- 3.2 (IH. nd); 
3.09 (2H, singlet); 

3.43 (IH. doublet of doublets, J = 4 & 14H2); 

4.05 (2H. AB type. J = 1 0Hz); 

4.72 (IH. doublet of doublets, J = 4 & 9Hz): 

6.91 (2H. doublet. J = GHz): 

7.22 {2H, doublet. J = 9Hz): 

9.8-10.5 (IH. broad singlet.. disappeared on adding 
heavy water). 

EXAMPLE 23 



5-{4-[2-(3,7-Dimethyloctyl)-€-hydroxy-4-(E)- 

hydro;:>'imino-5,7,e-trime^^iylch^o^^^r.-2-yIm6^hoxy]- 

benzyl}thiazolidine-2,4-dione 

The procedure described In Example 13 was 
repeated, but using 150 mg of 5-{4-[2-(3,7- 
dimethyloctyl>-6-hydroxy-5,7,8-trimethyl-4- 
oxochroman-2-ylmethoxy]benzyl}thia20lidine-2,4- 
dione (prepared as described in Example 8), 36 mg 
of hydroxylamine hydrochloride, 41 mg of pyridine 
and 2 ml of methanol, to give the title compound 
as a slightly yellow powder, softening at 55-60 •C. 



Nuclear Magnetic Resonance Spectrum (COCI,) 5 
ppm: 

0.83 (9H, doublet. J = 7H2): 

5 

1.0-2.0 (12H. multiplet): 
2.10 (3H, singlet): 
TO 2.18 (3H. singlet); 
2.41 (3H. singlet); 
2.9-3.2 (IH. nd); 

15 

2.92 (IH. doublet J = 17H2); 

3.2- 3.55 (IH. nd); 

20 3.23 (1 H. doublet J « 1 7Hz): 
3.94 (2H. singlet): 

4.3- 4.8 (IH, nd): 

4,46 (IH. doublet or doublets. J = 4 & 10Hz); 

6.83 (2H. doublet J^OHz); 

30 7.1 5 (2H. doublet, J = 9Hz); 

7.8-8.9 (2H, broad, disappeared on adding heavy 
water). 

35 EXAMPLE 24 



25 



5-[4-(6-Hydroxy-2,5.7,8-tetramethy|.4-(E>- 
methoxyiminochroman-2-ylmethoxy)t>enzyl]- 
40 thiazondine-2,4-dione 

A mixture of 1g of 5-[4-(6-hydroxy-2,5.7.8- 
tetramethyl-4-oxochroman-2-ylmethoxy)t>enzyl}- 
thiazolidine-2,4-dione (prepared as described in Ex- 

^5 i^mpie 22 oi copending Er-A Ul35>42l), 0.6 g of 
methoxyamine hydrochloride and 5 g of methanol 
was allowed to stand for 10 days at room tempera- 
ture. At the end of this time, ethyl acetate and an 
aqueous solution of potassium cart>onate were ad- 

50 ded. The organic layer was separated and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was purified by silica 
gel column chromatography eluted with a 3:1 by 
volume mixture of hexane and ethyl acetate, to 

55 give the title compound, softening at 72-76«C. 
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Nuclear Magnetic Resonance Spectrum (CDCM « 
ppm: 

1.41 (3H. singlet): 
2.08 {3H. singlet); 
2.17 (3H. singlet); 
2.50 (3H, singlet); 

2.88 & 3.08 (2H. AB type. J = 17Hz); 
3.00 (1H. doublet of doublets. J = g & KHz); 
3.42 (1 H. doublet of doublets, J = 4 & 1 4H2): 
3.92 (2H. singlet); 
3.96 (3H. singlet); 
4.2-4.9 (1H. broad); 

4.45 (1H. doublet of doublets. J = 4 & 9Hz); 
6.83 (2H. doublet. J = 9H2): 
7.12 {2H. doublet. J = 9H2). 
EXAMPLE 25 



5-{4-[4-(E)-Ben2yloxyimino-6-hydroxy-2 5 7 8- 

tetramethylchronnan-2-y(methoxyJ- 

ben2yl}thja20lidine-2.4-dione 

A niixture of 1 g of 5-[4-(6-hydroxy-2.5.7.8- 
tetramethy|.4^xochroman.2-ylmethoxy)benryl]- 
tti.a2oIidine-2.4-dione (prepared as described in Ex- 
ample 22 of copending EP-A 0139421). 1.2 g of 
benzyioxylamine hydrochloride and 10 g of metha- 
nol was allowed to stand for 7 days at room tem- 
perature. At the end of this time, ethyl acetate and 
an aqueous solution of ootassium carbonate wer- 
S«f «K ! '^y^' "'^ 'separated and dried 

d.st.ned off and the residue was purified by sHica 
gel column chromatography eluted with a 3-1 bv 
volume mixture of hexane and ethyl acetate to 
give the title compound, softening at M..69.C 



Nu^ear Magnetic Resonance Spectrum (CDClj 

^ 1.40 (3H. singlet): 

2.06 (3H. singlet): 
2.16 (3H. singlet); 
'0 2.41 (3H. singlet); 

2.92 & 3.18 (2H. AB type. J = 17Hz); 
3.02 (1 H, doublet of doublets. J = 9 & 1 4Hz); 
3.42 (1H. doublet of doublets. J =4 & 14Hz); 
3.90 (2H. singlet): 
«> 4.43 (1 H. doublet of doublets. J = 4 & shz); 
5.19 {2H. singlet); 

6.82 {2H. doublet. J = 9Hz)- 
7.1 1 (2H. doublet. J = 9Hz): 
•^•2-7.5 (5H. multiplet). 
30 EXAMPLE 26 



5-{4-[4-(E)-t-Butoxycart3onylmethoxyimino-6- 
35 ben2yl}thiazolidine-2.4-dione 

A mixture of 1 g of 5-[4-{6-hydroxy-2 5 7 8- 
tetramethy|.4-oxochroman-2-ylmethoxy)benzy'lh ' 

IrlSe p^f ^^'^""^'^ « described Ex- 
*> ample 22 of copending EP-A 0139421). 2.1 g of I- 

butoxycartwnylmethoxylammonium B-toluenesuf- 
phonate 5 g of methanol and 0.6 g of pyridine was 
allowed to stand for 7 days at roon^ tem^rature. At 

...^ end 0. this time. 6ti-.yl aceiate and an aqueous 1 
"5 solution of potassium carbonate were added. The 
organic layer was separated and dried over anhy ' 
drous sodium sulphate. The solvent was distilled 
Off and the residue was purified by silica gel col- 
umn chromatography eluted with a 3:1 by volume 
so mixture of hexane and ethyl acetate, to give ft» 
title compound, softening at 76-80 "C. 
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Nuclear Magnetic Resonance Spectrum (CDCIi) 5 
ppm • ^ 

1 .44 (3H, singlet): 

1.49 (9H. singlet); 

2.07 (3H. singlet): 
2.17 (3H. singlet): 
2.43 (3H. singlet): 

3.02 (1H. doublet of doublets, J 9 & 14 Hz): 

3.08 (2H. AB type^ J = 17Hz): 

3.42 (1H, doublet of doublets. J =4 & 14Hz): 
3.96 (2H. singlet): 

4.43 (1H. doublet of doublets. J=s4 & 9Hz): 
4.57 (2H singlet): 

4.9-6.1 (2H, broad, disappeared on adding heavy 
water): 

6.84 (2H doublet. J = 9Hz); 
7.1 0 (2H. doublet, J = 9Hz). 
EXAMPLE 27 



(a) 5-[4-(6-Hydroxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy)benzyl}-2-iminothicizoIidin-4-one and (b) 
5-[4-(6-hydroxy-2,5,7,8-tetramethylchroman-2- 
ylmethoxy)benzyI)thiazolidine-2.4-dione (Step A5) 

A mixture of 9.6 g of ethyl 3-[4-6-acetoxy- 
2,5.7.8-tetramethylchroman-2-ylmethoxy)phenyl]-2- 
chloropropionate (prepared as described in Prep- 
aration 51).1.8 g of thiourea and 11 ml of sul- 
pholane was heated at 11S-120"C for 80 minutes 
under a stream of nitrogen. A mixture of 90 ml of 
acetic acid, 30 ml of concentrated hydrochloric 
acid and 15 ml of water was then added to the 
reaction mixture, which was then heated at 85- 
90'C for a further 12 hours. 27 g of sodium bicar- 
bonate were added to the reaction mixture, and, 
after the generation of carbon dioxide gas had 
ceased, the solvent was distilled off. A mixture of 
10 parts by volume of benzene and 1 part of ethyl 
acetate was added to the crude residue, and the 
resulting solution was washed with a 1:1 by volume 
mixture of a saturated aqueous solution of sodium 



bicarbonate and water. A white powdery product 
was collected by filtration, washed with water and 
recrystallized from acetone to give the title com- 
pound (a), melting at 205-207»C. 

5 

Nuclear Magnetic Resonance Spectrum [DCON- 
(CD,), + D,0] 5 ppm: 

1.37 (3H. singlet): 

TO 

about 2 (2H. multiplet): 
2.02 (3H. singlet): 
75 2.14 (6H, singlet): 

2.3^3.1 (adsorption signal of solvent): 

3.42 (1 H. doublet of doublets. J « 15 & 4.5Hz): 

20 

4.60 (1H, doublet of doublets, J = 9 & 4.5Hz): 

6.93 (2H, doublet. J «9Hz); 

25 7.23 {2H, doublet. J = 9Hz). 

The organic layer which was obtained after 
removal of the above white powder was washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off and the result- 
so ing crude residue was purified by silica gel column 
chromatography. After elution with a 10:1 by vol- 
ume mixture of benzene and ethyl acetate, the title 
compound (b) was obtained as a powder, melting 
at 184-186»C, from the next elution with a 10:1.4 
35 by volume mixture of t>enzene and ethyl acetate. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
6 ppm: 

40 1.39 (3H. singlet): 

about 2 (2H. multiplet): 

2.02 r3H. sinolet): 

45 

2.09 (3H, singlet): 
2.13 (3H. singlet): 
50 2.63 (2H. broad triplet J = 6Hz): 

3.07 (1 H. doublet of doublets, J = 1 5 & 9Hz): 
3.41 (1H, doublet of doublets, J = 15 & 4.5Hz): 

55 

3.97 (2H. AB type. J«9Hz): 
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4.70 (IH. doublet of doublets. J =9 & 4.5Hz): 
6,90 (2H. doublet. J = 9Hz): 
7.21 (2H. doublet. J = 9Hr), 
EXAMPLE 28 



5-r4-(6-Hydroxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy)ben2yI]thia2oIidine-2.4-dione (Step AS) 

o^y^TT"'^ °' 9 °^ ^^y^ 3-[4-(6-acetoxy- 
^.&.7,8-tetramethyIcroman-2-ylmethoxy)phenyl>2- 
chloropropionate (prepared as described in Prep- 
aration 51). 1.8 g of thiourea and 11 ml of sul- 
pholane was heated for 3.5 hours at 120»C under a 
nitrogen stream. 100 ml of ethylene glycol mon- 
omethyl ether and 70 ml of 10% wA/ aqueous 
hydrochloric acid were then added to the reaction 
mixture, after which it was-heated under reflux for 
12 hours. The product was then purified as de- 
scnbed in Example 27. to give the title compound. 
The melting point and nuclear magnetic resonance 
spectrum of this compound accorded with those o 
the compound obtained in Example 27(b). 

EXAMPLE 29 



5-[4-{7-t.Butyl-6-hydroxy.2-methylchroman-2- 
ylmethoxy)benzyl]thia2o!idine-2.4-dione (Step A5) 

Following the procedure described in Example 
28 a mixture of 1.43 g of ethyl 3-[4-(6-acetoxy-7-t- 
butyl'2-methylchroman-2-ylmethoxy)phenyl]-2- 
chloropropionate (prepared as described in Prep- 
aration 59). 430 mg of thiourea and 5 ml of sol- 
pholane was heated for 3.5 hours at 120«C 15 ml 
of ethylene glycol monomethyl ether and 10 ml of 
10% w/v aqueous hydrochloric acid were then ad- 
ded to the reaction mixture, after which it was 
heated under reflux for 13 hours. The product was 
then separated and purified as described in Ersm- 
ple 27. to give the title compound as a slightly 
yellow powder. . " * 

Rf value on silica gel thin layer chromatography = 
0.31 (developing solvent. benzene:ethyl acetate = 
5:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCM . 
ppm: »^"v^y i 

1.37 (9H. singlet): 

5 

1.43 (3H. singlet): 

1.63-2.30 (2H. multiplet): 

»o 2.67 (2H. broad triplet. J =7H2): 

3.07 (IH. doublet of doublets. J =9 & ISHz): 

3.45 (IH. doublet of doublets. J =4 & 15Hz): 

3.87 & 3.97 (2H. AB type. J = 9H2): 

4.48 (IH. doublet of doublets. J = 4 & gHz); 

20 4.62 (IH. broad singlet, disappeared on addino 
heavy water): ^ 

6.41 (IH. singlet): 

25 6.78 (IH. singlet): 

6.88 (2H. doublet. J = 9Hz); 



30 



7.15 (2H. doublet. J = 9H2): 

8.40-8.93 (IH. broad, disappeared on adding heavy 

EXAMPLE 30 



35 



40 



45 



SO 



55 



5.[4.{4.6-Dihydroxy.2.5.7.8-tetramethylchroman-2. 
ylmethoxy)ben2yl}thia2oIidine-2.4-dione (Step Hi) 

450 mg of sodium borohydride were added to 
a mixture of 278 mg of 5-r4-(6.hydroxy.2.5.7.8- 
tetramethyI^xochroman-2-ylmethoxy)benzyl> 
thia2olidine-2.4-dione (prepared as d-escribed in Ex- 
cmpJG 22 of coponding EF-A 0139421) and 9 ml of 
methanol, and the mixture was stin-ed for 2 hours 
at room temperature, after which a 1% wAr aque- 
ous solution of acetic acid was added and the 
mixture was neutralized with an aqueous solution of 
potassium carbonate. It was then extracted with 
ethyl acetate. The ethyl acetate extract was 
washed with water and dnod over anhydrous so- 
dium sulphate. The. ethyl acetate was distilled from 
the extract under reduced pressure and the result- 
ing residue was purified by silica gel column 
chromatography, using a 5:3 by volume mixture of 
hexane and ethyl acetate as eluent. to give the trtJa 
compound, melting at 1 02-11 8 •C. 
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Nuclear Magnetic Resonance Spectrum 

I(CD,)iCO + D,0] B ppm: 
1.52 (3H. singlet); 
2.01 (3H. Singlet): 

2.13 (3H. singlet); 
2.29 (3H. Singlet); 
1.9-2.5 (IH. nd); 
2.9-3.6 (2H. multiplet): 
4.03 (2H, singlet); 
3.9-4,5 (IH. nd); 

4.6- 5.1 (2H. multiplet); 

6.7- 7.4 (4H. nd). 
EXAMPLE 31 

(a) 2-I4-{2.4-Dioxothia20lidin-5-ylmethyl)- 
phenoxymethyl]-2.5.7.8-tetramethylchroman-6-yl 
hydrogen succinate 

A mixture of 1.0 g of 5-[4-(6-hydroxy-2.5.7.8- 
tetramethy!chroman-2-ylmethoxy)ben2yl}- 
thiazolidine-2,4-dione (prepared as described in Ex- 
ample 28), 0.31 g of succinic anhydride and 1 ml 
of pyridine was allowed to stand overnight at room 
temperature. The reaction mixture was then 
washed 3 times, each time with 10 ml of cyclohex- 
ane, and the insoluble residue obtained was puri- 
fied by silica gel column chromatography (eluted 
by mixtures of benzene and ethyl acetate ranging 
from 5:1 to 1:1) to give the title compound melting 
£t 1S7-202*C. 

Nuclear Magnetic Resonance Spectrum 
(pentadeuterated pyridine) 5 ppm: 

1.36 (3H. singlet): 

1.5-2.3 (2H. multiplet); 

2,10 (6H. singlet); 

2.14 (3H, singlet); 

2.5 (2H. broad triplet. J = 6H2); 
2.73-3.35 (5H. multiplet); 



10 



20 



25 



3.60 (IH, doublet of doublets, 15Hz); 

3.95 & 4.05 (2H. AB-type. J =9Hz); 

4.90 (1 H. doublet of doublets, J = 4 & 9Hz); 

6.98 (2H. doublet, J = 9Hz): 

7.30 (2H, doublet, J = 9Hz). 

(b) 2-t4-(2.4-dioxothiazolidin-5-ylmethyiy- 
phenoxymethyl]-2,5.7.8-tetramethylchroman-6-yl 
hydrogen succinate sodium salt 

1 hr^l of a 2.5% w/v methanolic solution of 
sodium methoxide was added to a suspension of 
246 mg of the compound obtained as described In 
(a) above in 100 ml of methanol at room tempera- 
ture. Insoluble matter was filtered off, and then^tJie.. 
methanol was distilled off under reduced pressure 
and the residue was washed with diethyl ether to 
give the title compound, melting at 1 78-1 80 "C. 



EXAMPLE 32 



5-[4-(6-Hydroxy-2.5,7,8-tetramethyl-2H-chromen-2- 
ylmethoxy)ben2yl]thia20lidine-2.4-dione 

A mixture of 140 mg of 5-[4-(4,6-dihydroxy- 
2,5.7,8-tetramethylchroman-2-ylmethoxy)ben2yI]- 
thiazolidine-2.4-dione (prepared as described in Ex- 
ample 30). 10 mg of 2-toluenesuIphonic acid. 10 ml 
of benzene and 0.5 ml of dimethylformamide was 
heated under reflux for 1 hour. The reaction solu- 
tion was cooled, washed with a saturated aqueous 
solution of sodium bicarbonate and then with water 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure 
and the residue was purified by silica gel column 
chromatography eluted with a 4:1 by volume mix- 
ture of benzene and ethyl acetate, to give the title 
compound, softening at 173-176*C. 



45 Nuclear Magnetic Resonance Spectrum [(CD,)aCO) 
a ppm: 

1.50 (3H, singlet): 

50 2.02 (3H, singlet); 

2.12 (3H, singlet); 

2.18 (3H. singlet): 

3.06 (IH, doublet of doublets. J = 9 & 14Hz); 
3.40 (1 H, doublet of doublets, J = 4 & 14Hz): . 
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139 
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3.94 (1 H. doublet, J = 1 0Hz); 

4.05 (1 H, doublet. J = 10Hz); 

4.70 (1H, doublet of doublets. J = 4 & OHz); 
- 5.75 {1 H, doublet. J s lOHz); 
6.72 (1H, doublet, J = 10Hz); 
6.85 {2H. doublet. J=9Hz); 
7.19 {2H. doublet. J =:9Hz). 
EXAMPLE 33 



5-[4.(6-Hydroxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy)benzylJthia2olidine-2.4^ione (Step H3) 

Following the procedure described in Prepara- 
tion 58, 120 mg of 5-[4-(6-hydroxy.2,5,7.8. 
tetramethyl-2H-chromen-2-ylmethoxy)t>enzyIJ- 
thia20lidine-2.4-dione (prepared as described in Ex- 
ample 32) were dissolved in 4 ml of methanol and. 
in the presence of 40 mg of 10% w/w pallad-um- 
on-carbon. it was reduced under 3-5 atmospheres - 
(about 3-5 bars) pressure of hydrogen, to give the 
title compound. The melting point and nuclear 
magnetic resonance spectrum of this compound 
accorded with those of the compound obtained in 
Example 27(b). 

EXAMPLE 34 



5-[4-(4-Carboxymethoxyimino-6-hydroxy-2,5,7,8- 

tetramethylchroman-2-ylmethoxy)benzyl> 

thiazoIidine-2.4-dione 

A mixture of 0.7 g of 5.[4-(4-t. 
butoxycart>onylmethoxyimfno-6-hydroxy-2.5,7.8- 
tetramethyIchroman-2-ylmethoxy)benzyl]- 
thiazolidine-2,4-dione (prepared as described in Ex- 
ample 2C) £nd 7 ml of a 414 dioxane solution oi 
hydrogen chloride was allowed to stand at room 
temperature for 15 hours. At the end of this time, 
the solvent was distilled off and the residue was 
washed with wami water to give the title com- 
pound, softening at 75-85 **C. 
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Nuclear Magnetic Resonance Spectrum r(CD,)^r 
5 ppm: 

1.33 (3H, singlet); 

5 

1.98 (3H. singlet): 
2.09 (3H. singlet): 
10 2.34 (3H. singlet); 

2.9-3.5 (2H, multiplet): 
3.0 (2H. singlet); 

15 

4.02 (2H. singlet): 
4.65 (2H. singlet); 
20 4.84 (1 H, doublet of doublets. J = 4 & 9Hz); 
6.90 (2H. doublet J = 9Hz); 
7.1 7 (2H, doublet. J = 9Hz); 



25 



30 



7.55-7.95 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 35 
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2-Methoxyethyl o-{2-t4.(2.4.dioxothiazolidin-5-y|. 
methyl)phenoxymethylh2.5,7,8-tetramethyl-4. 
oxochroman-6-yloxy}acetate 

A mixture of 13 g of ethyl 3-[4-(6.t. 
butoxycarbonylmethoxy.2.5.7,8-tetramethy|.4- 
oxochroman-2-ylmethoxy)phenylJ-2- 
chloropropionate (prepared as described in Prep- 
aration 64), 2.6 g of thiourea and 15 ml of suf- 
phoiane was heated under a nitrogen stream at 
120.130*0 for 5 hours. 30 ml of 2N aqueous 
hydrochloric acid and 60 ml of 2-methoxyethanol 
were added to the resulting mixture, which was 
men heated at 110'C .for 3 hours. The reaction .- 
mixture was then poured into water and extracted 
with ethyl acetate. The extract was washed with 
water and dried over anhydrous sodium sulphate. 
The solvent was distilled from the dried extract, 
and the residue was purified by silica gel column • 
chromatography (eluted with a 4:1 by volume mix- 
ture of benzene and ethyl acetate) to give the titte 
compound. 

Rf value on silica gel thin layer chromatography «• 
0.14 (developing solvent. benzene:ethyl acetate « 
4:1 by volume). 
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tiuclear Magnetic Resonance Spectnjm (CDCls) 5 
ppm: 

1.50 (3H. singlet): 

2.10 (3H. singlet); 

2.26 (3H, singlet): 

2.45-2.8 (1H, nd): 

2.56 (3H. singlet): 

2.9-3.25 (1H, nd); 

3.07 (1H, doublet, J = 16Hz); 

3.40 (3H. singlet); 

3,4-3.6 (1H. nd): 

3.6- 3.75 {2H. multiplet); 

3.98 & 4.1 1 (2H. AB type. J = lOHz); 

4.3-4.45 {2H. multiplet): 

4.34 (2H. singlet): 

4.45-4.6 (1H. nd): 

6.85 (2H, doublet. J/9Hz): 

7.16 (2H, doublet, J = 9H2); 

8.7- 9.3 (1 H. broad). 
EXAMPLE 36 



5-[4-(6-Ethoxy-2.5,7,8-tetramethylchroman-2- 
ylmethoxy)benzylJthia20lidine-2. 4-dione 

The title compound, melting at 55-60 "C. was 
obtained from 5.1 g of ethyl 2-chloro-3[4-(6-€thoKy- 
2,5,7.8-tetramethyIchroman-2-ylmethoxy)phenyIJ- 
propionate (prepared as described in Preparation 
65), 1 g of thiourea. 6 ml of sulpholane. 16 ml of 
2N aqueous hydrochloric acid and 5 ml of 2- 
methoxyethanol, according to the same procedure 
as described in Example 35. 



Mass spectrum (m/e): 469 (M*). 



Nuclear Magnetic Resonance Spectrum (CDCIa) 5 
ppm: ; 

1.39 (3H. triplet. J = 7Hz); 

5 

1.41 (3H. Singlet): 
1.7-2.1 (2H, nd): 
70 2.07 (3H, singlet): 
2.14 {3H, singlet): 
2.17 (3H, singlet): 

15 

2.61 (2H. broad triplet. J = 7H2): 
3.05 (1 H. doublet of doublets, J = 1 0 & 1 4H2); 
20 3.45 (1H, doublet of doublets. 14Hz): 
3.72 {2H. quartet, J=:7H2): 
3.87 & 3.97 (2H. AB type. J =9H2): 

25 

4.47 (1H. doublet of doublets. J =4 & lOHz): 

6.87 (2H. doublet, J = 9Hz): 

30 7. 1 4 (2H, doublet. J = 9Hz); 

8.6-8.8 (1H. broad, disappeared on adding heavy 
water). 

35 EXAMPLE 37 



2-MethoxyethyI a-{2-[4-(2,4.dioxothia20lidin-5-yl- 
methyl)phenoxymethyl}-4-hydroxy-2,5.7.8- 
40 tetramethylchroman-6-yloxy}acetate 

1.5 g of sodium tx)rohydride were added, 
whilst ice-cooling, to a mixture of 1.2 g of 2- 
methoxyethyl a-{2-[4.{2.4-dioxothiazoIidin-5-yl- 

^5 methyf)pheno>:ym?thvl]-2,5,7,P-tetr2methyM- 

oxochroman-6-yloxy}acetate (prepared as de- 
scribed in Example 35) and 20 ml of methanol, and 
the mixture was stirred for 60 minutes. The reac- 
tion mixture was then poured into ice-water, neu- 

50 tralized with 10% w/v aqueous hydrochloric acid, 
and then extracted with ethyl acetate. The extract 
was washed with water and dried over anhydrous 
sodium sulphate. The solvent was distilled off un- 
der reduced pressure to give the title compound as 

55 a pale yellow powder. 
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Mass spectrum (m/e) : 573 (hA*). 
EXAMPLE 38 



Methyl a-{2-r4-(2. 4-d,oxothia2olidin-5-ylmethy|). „ 

yryraS^'^^'^-'^^^^^^^ 

f^.P^^c'!"",!^?^ -9 °' 2-methoxyethW a-(2- 

J^'^'loT'^ ^'P^"'' ^ Example 
37). 50 mg of fi-toluenesulphonic acid. 10 of 

reflux" r„-/ °' ^'^''-^ ''-ted "n<,e 
reflux m a nitrogen stream for 60 minutes ThL 

reacton mixture was then washed wS, a s% w/^ 
^"^ertd VL^"''""' bicart^nal andC 



6.70 (1H. doublet. J»10H2); 
6.86 (2H. doublet. JagHz): 
7.20 (2H. doublet. J«9H2). 
EXAMPLE 39 

m^m^^^rr'' -<2-r4.(2.4^,oxothiazolidia 

The titJe cc-npcund was obtained frnm 
tion eluted after th« ■ "^om the , 

38. using the Sana elumt °™ 
Nuc|a^ MagneBc Resonance s«c«»n „cD.^c 



40 



?7ltL!? Chromatography = 

Nuclear Magnetic Resonance Spectrum t(COJ.CO] 

1.51 (3H. singlet); 
2.01 (3H. singlet); 
2.14 {3H. singlet): 
2.22 (3H. singlet);, 

3.07 (1H. doublet of doublets. J=9 & uHz); 
3.42 (iH. doublet of doublets. J=4 & 14H2); 
3.74 {3H. singlet); 
4.03 (2H. singlet); 
4.32 (2H. singlet); 

4.73 (IH. doublet of doublets. J=4 & ohz); 
5.80 (IH. doublet. J = 10Hz); 



4S 



SO 



55 



1.52 (3H. singlet); 
2.02 (3H. singlet); 
2.16 (3H. singlet); 
2.23 (3H. singlet); 

3.09 (IH. doublet of doublets. J = 9 & tSHz); 
3.30-3.60 (1H.nd); 
3.32 (3H. singlet); 
3.5-3.7 (2H. multiplet); 
4.04 (2H. singlet); 
4^5-4.45 (2H. multiplet): 
4.35 (2H. singlet); 

4.75 (I H. doublet of doublets. J =4 & SHz); 
5.82 (1 H. doublet. J a 1 0Hz); 
6.72 (IH. doublet, J = iOHz); 
6.88 (2H. doublet. J=9H2); 

7.21 (2H. doublet. J=9H2). 

EXAMPLE 40 
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5-{4-[6-(2-Hydroxyethoxy)-2.5.7.8-tetramethyl-2H- 
chromen-2-ylfnethoxy]ben2yI}thia2oIidine-2.4-dione 

The title compound was obtained from the frac- 
tion eluted after the one giving the 2-methoxyethyl 5 
ester in the silica gel column chromatography de- 
scribed in Example 39, using the same eluent. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.44 (developing solvent, t3enzene:ethyl 
acetate = 1;1 by volume). to 

Nuclear Magnetic Resonance Spectrum [(CDj),CO] 
a ppm: 

1.51 (3H, singlet); fs 
2.01 (3H, singlet); 
2.15 (3H, singlet): 

20 

2.21 (3H. singlet); 

3.08 (1H, doublet of doublets, J = 9 & 14Hz): 

3.42 (1 H. doublet of doublets. J 4 & 1 4H2); 25 

3.6-3.95 (4H. multiplet); 

4.03 {2H. singlet); 

30 

4.74 (1H. doublet of doublets, J = 4 & QHz); 
5.78 (1 H, doublet, J = 1 0H2); 

6.71 (1 H, doublet. J = 1 GHz); . 35 

6.88 (2H, doublet, J = 9Hz); 
7.21 (2H. doublet, J =9H2). 

40 

EXAMPLE 41 



2- Methoxyethyl on{2-[4-(2.4-dioxothiazolidin-5-yl- 
methyl)phenoxymethyl}-2,5,7,8- 45 
tetramethylchroman-6-yloxy}acetate 

Using Paar's hydrogenation apparatus, a mix- 
ture of 260 mg of 2-methoxyethyl a-{2-[4-(2,4- 
d!Oxothlazoltdin-5-ylm6thyl)phenoxymethylh2.5.7.8- so 
tetramethyh2 H-chromen-6*yloxy}aceiate (prepared 
as described in Example 39), 300 mg of 10% w/v 
palladium-on-carbon and 50 ml of ethanol was 
stin-ed for 10 hours under a hydrogen pressure of 

3- 5 atmospheres. The palladium-on-carbon was ss 
then filtered off, and the filtrate was condensed by 
evaporation under reduced pressure, to give the 

title compound as a colourless oily substance. 



Rf value on silica gel thin layer chromatog- 
raphy = 0.34 (developing solvent, benzene:ethyl 
acetate ^ 2.I by volume). 

Nuclear Magnetic Resonance Spectrum (COCt^) 6 
ppm: 

1.40 (3H, singlet); 
1,75-2.15 (2H. nd); 
2.06 (3H, singlet); 

2.14 (3H. singlet); 
2.18 (3H. singlet); 

2.61 {2H. broad triplet J = 7Hz); 

3.05 (1H, doublet of doublets. J -9 & 14 Hz); 

3.35-3.8 (3H. nd); 

/ 

3.39 {3H, singlet); 

3.86 & 3.96 (2H. AB type. J = 10Hz); 
4.25-4.6 (3H, nd); 

4.34 (2H. singlet); 

6.87 (2H. doublet. J s9Hz); 

7.1 5 (2H. doublet. J = 9Hz); 

8.35-8.8 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 42 



5-{4-[6-(2-Hydroxyethoxy)-2.5.7.8- 
tetramethylchroman-2-ylmethoxyl- 
benzyl}thiazolidine-2.4-dione 

Following the same procedure as descrit>ed in 
Example 41, 0.35 g of 5-{4-[6-(2-hydroxyethoxy)- 
2.5.7.8-tetramethyl-2H-chromen-2-ylmethoxy]-: 
benzyl}thiazolidine-2.4-dione (prepared as de- 
scribed in Example 40). 0.3 g of 10% w/w pal- 
ladium on activated carbon and 10 ml of ethanol 
gave the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.4S -(developing solvent, .benzene:ethyl 
acetate = 1 :1 by volume). 
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j Nuclear Magnetic Resonance Spectrum (CDCI,) 
ppm: 

1.41 (3H. smgfet); 

.1.71-2.2 (2H.nd); 

2.07 (3H. singlet): 

2.13 (3H. singlet): 

2.18 (3H. singlet): 

2.61 (2H. broad triplet. J = 7Hz): 

3.05 (1H. doublet of doublets. J = 9 & 14Hz): 

3.44 (1H. doublet of doublets. J = 4 & 14H2); 

3.7- 4.1 {6H. multiplet): 

4.47 (1 H. doublet of doublets. J = 4 & 9Hz): 

4.8- 5.2 (2H. broad): 

6.87 {2H. doublet. J = 9H2): 
7.14 (2H, doublet. J = 9H2). 
EXAMPLE 43 



Ethyl tt-{2-i4-{2.4-dioxothia2olidin-5-yImethyl). 

phenoxymethyI]-2,5.7.8-tetramethyl-4-oxochroman- 
6-yloxy}acetate 

A mixture of 0.5 g of a-{2-[4-{2.4- 
dioxothia2oIidin-5-ylmethyl)phenoxymethyl).2.5,7.8- 
tetramethyl-4-oxochroman-6-yIoxy}acetic acid - 
(obtained as described In Example 59). 0.5 ml of a 
4N dfoxane solution of hydrogen chloride and 5 ml 
of ethanol was allowed to stand overnight at room 
temperature. The reaction mixture was then poured 
into water and the solution was neutralized with 
sodium bicarbonate and extracted with ethyl ace- 
tate. The extract was washed with water and dried 
oyer anhydrous sodium sulphate. The solvent was 
distilled off. and the residue was subjected to pre- 
parative silica gel thin layer chromatography - 
(developing solvent, benzenerethyl acetate = 7:3 
by volume) to obtain the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.70 (developing solvent, benzenerethyl 
acetate = 1 :1 by volume). 



« Nuclear Magnetic Resonance Spectrum (CDCfi 

ppm: v^i-'v^i,) 

1.33 (3H. triplet. J = 7Hz): 

5 

1.50 (3H. singlet): 
2.10 (3H singlet): 
70 2^6 (3H. singlet): 
2.57 {3H. singlet): 
2.55-2.8 (1H. nd): 

3.06 (1 H, doublet. J = 1 6Hz): 

3.07 (1H. doublet of doublets. J = 9 & 14Hz); ' 
20 3.45 (1H, doublet of doublets, J = 4 & 14Hz): 

4.00 & 4.11 (2H. AB type. J = 10Hz): 
4.29 (2H. singlet): 

25 

4.31 (2H, quartet. J « 7Hz): 
4.48 (1H. doublet of doublets, J =4 & 9Hz): 
30 6.85 (2H, doublet J = 9Hz): 
7.1 6 (2H. doublet. J = 9Hz); 
8.3-8.9 (1H. broad). 



35 



EXAMPLE 44 



^{5-[4-(6-acetoxy.2.5.73- 
40 tetramethylchroman-2-ylmethoxy)t>onzyl].2.4- 

dloxothiazondin-3-yl>acetate ' ^ 

0.87 g of t-butyl bromoacetate was^ added 
droDwise, whilst lce=^oolinr^. to z m^?:^J^e of 1 ^ cf 
45 5-t4-'(6.acetoxy-2.5.7,8-tetramethylchroman.2- 

ylmettioxy)benzyl] thiazolidine-2.4-dione [prepared 
as described in Example 3(b) of copending EP-A 
0139421], 0.43 g of anhydrous potassium carbon- 
ate, and 8 ml of acetone. The resulting mixture was , 
50. stinred for 2 hours at room temperature and then 
allowed to stand for 2 days, also at room tempera- J 
ture. The reaction mixture was tfien poured into ] 
ice-water and extracted with ethyl acetate. The • 
extract was washed with a saturated aqueous sola- 
55 tion of sodium chloride and dried over anhydrous 
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, sodium sulfate. The solvent was dtistilied off and 
the residue was subjected to silica gel column 
chromatography^ (eluentibenzene) to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy s 0.6 (developing solvent benzenerethyl 
acetate = 10:1 t>y volume). 

Nuclear Magnetic Resonance Spectrum (CDCli) 5 
ppm: 

1.41 (3K sirtglet): 

1.47 (9H, singlet): 

1.7-2.1 (2H. nd): 

1.9B(3H. singlet): 

2.02 (3H. singlet): 

2.07 (3H. singlet): 

2.30 (3H. singlet): 

2£2 (2a broad triplet J - 7Hz): 

2.98 (1 H, doublet of doublets. J = 10 & 14H2): 

3.55 (1H. doublet of doublets. J = 4 & 14H2): 

3.86 & 3.97 (2H. AB type. J = 9Hz): 

4.19 (2H, singlet): 

4.45 (1H, doublet of doublets, J =4 & lOHz): 
6.86 (2H. doublet J = 9Hz): 
7.15 (2H. doublet J = 9Hz). 
EXAMPLE 45 



Methyl a-{5-[4-(6-acetoxy-2,5.7.8- 

tetramethylchroman-2-ylmethoxy)benzyl]-2.4- 

dioxothiazolidin-3-yl}acetate 

Following the procedure described in Example 
44. 2.4 g of 5-[4-(6-acetoxy-2.5.7,8- 
tetramethylchrDman-2-ylmethoxy)t>en2yl]- 
thiazolidine-2.4-dione [prepared as described in Ex- 
ample 3(b) of copending EP-A 0139421]. 1.5 g of 
methyl bromoacetate. 1.5 g of potassium cart^onate 
and 25 ml of acetone gave the title compound as a 
colourless oil. 



Rf value on silica get thin layer chromatog- 
raphy = 0.26 (developing solvent t)enzene:ethyl 
acetate = 20:1 by volume). 

5 Nuclear Magnetic Resonance Spectrum (CDCis) 5 
ppm: 

1.42 (3H, singlet): 

10 1.8-2.25 (2H.nd): 

1.98 (3H. singlet): 

2.02 (3H. singlet): 

IS 

2.08 (3H. singlet); 
2.30 (3H. singlet): 
20 2.64 (2H, broad triplet J = 7Hz): 

3.01 (1 H. doublet or doublets. J = 1 0 & 1 4Hz): 
3.54 (1H. doublet or doublets, J = 4.5 & 14Hz): 

25 

3.75 (3H. singlet): 

3.87 & 4.00 (2H, AB type. J = 9H2); . 
30 4.31 (2H, singlet): 

4.50 (1H. doublet of doublets. J = 4.5 & lOHz): 
6.89 (2H. doublet J = 9Hz): 

35 

7.17 (2H, doublet J = 9Hz). 
EXAMPLE 46 

40 

t-Butyl cr-{5-[4-(6-hydroxy-2.5.7.8- 

tetramethylchroman-2-ylmethoxy)ben2yI]-2,4- 

dioxothiazolidin-3-yl}acetate 

45 Following the procedure described in Example 

44. 1 g of 5-[4-(6-hydroxy-2.5.7,8- 
letramethylchroman-2-ylmethoxy)benzyl]- 
thiazolidine-2.4-dione [prepared as described in Ex- 
ample 27(b)]. 0.47 g of anhydrous potassium car- 

50 bonate. 0.93 g of t-butyl bromoacetate and 8 ml of 
acetone gave the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.52 (developing solvent, benzenerethyl 
acetate = 10:1 by volume). 

55 
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Nuclear Magnetic Resonance Specfrum (CDCI.) s 
ppnn: 

1.42 (3H, singlet): 

1.48 (9H. singlet): 

1.7-2.15 {2H. nd): 

2.11 (6H. singlet): 

2.16 (3H. singlet): 
2.64 (2H. broad triplet. J = 7H2): 
2.99 (1H. doublet of doublets. J = 10 & 14Hz): 
3.56 (1H. doublet of doublets, J ^4 & 14Hz): 
3.85 & 3.98 (2H. AB type. J = 9H2): „ 
4.21 (2H, singlet): 
4.24 (IH. singlet): 

4.46 (1 H. doublet of doublets. J = 4 & lOHz); 
6.88 (2H. doublet. J«9Hz): 
7.1 5 (2H. doublet), J = 9Hz). 
EXAMPLE 47 



Di-t-butyl o.a'-{5-[4.(6-t-butoxycarbonylmethoxy- 35 

2.5.7.8-tetramethylchroman-2-ylmettioxy)benzyl]- 

2.4-dioxothiarolidine-3.5-diyl>diacetate 



25 



Nuclear Magnetic Resonance Spectrum (CDCM . 
ppm: i^uoi,) ( 

1.44 (9H, singlet): 
1.4a (12H. singlet): 
1.54 (9H. singlet): 
1.8-2.1 (2H. nd): 
2.07 (SH. Singlet): 
2.16 (3H. singlet): 
2.20 (3H. singlet): 
2.5-2.7 (2H. multiplet): 
2.9-3.15 (2H. multiplet): 
3.24 (2H. singlet): 
3.93 (2H. broad singlet): 
4.13 {2H. singlet): 
4.17 (2H. singlet): 

6.85 (2H, broad doublet. J s9Hz): 
7.15 (2H. broad doublet. J = 9Hz). 
Mass Spectrum (m/e) : 783 (M*). 
EXAMPLE 48 



1.9 g of t-butyl bromoacetate was added drop- 
wise, whilst ice-cooling, to a mixture of 1 g of 5-14- 40 
(6-hydroxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy)benrylJthiazolidine-2,4-dione [prepared 
as described in Example 27(b)J. 0.94 g of anhy- 
drous potassium carbonate and 10 ml of acetone 
The resulUng .-nixtare wss stirred for 2 oays ai 45 
room temperature. The ra*ction mixture was then 
poured into ice-water and extracted with benzene. 
The extract was washed with water and dried over 

anhydrous sodium sulphate. The solvent was dis- raohv" '-'"049 7hT r^"' cf'ro^'atog- I 

tilled off and the residue was subiectad tn > raphy - 0.42 (developmg solvent, cyclohex- 

column chromatography">rueTtlt^t?y, -^^^^ ^-'l "y volume). ! 

acetate = 20:1 by volume) to give the title com- 
pound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.54 (developing solvent, cyclohex- 55 
ane.-ethyl acetate = 4:1 by volume). 



t-Butyl "-{5-r4-{6-t-butoxycarbonylmethoxy-2.5.7.8- 
tetramethylchroman-2-ylmethoxy)benzyl]-2.4- 
dioxothia2olidin-3-yl}acetate 

In the column chromatography separation pro- 
cess described in Example 47. the title compound 
was ootained from the fractions eluted after those 
giving the t-butyl ester of Example 47. using the 1 
same eluent. j. 
Rf value on silica gel thin layer chromatog- I 
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Nuclear Magnetic Resonance Spectrum (CDCt,) B 
ppm. 

1.42 (3H, shglet); 

5 

1.48 (9H. Singlet): 
1.54 (9H; singlet): 

1.7-2.1 (2H. nd): ,o 
2.06 (3H, singlet): 
2.15 (3H. singlet): 

IS 

2.19 (3H. singlet): 

2.61 (2H, broad triplet. J = THz): 

2.99 (1 H. doublet of doublets, J - 1 0 & 1 4Hz): 20 
3.56 (1H. doublet of doublets J =4 & 14H2): 
3.87 & 3.96 (2H, AB type, J = 9H2): 

2S 

4.17 (2H, singlet): 

4.20 (2H. singlet): 

4,46 (1 H, doublet of doublets, J = 4 & 1 0H2); 30 
6.87 {2H. doublet. J = 9H2); 
7.15 (2H, doublet, J = 9H2). 
Mass Spectrum (m/e) : 659 (M*). 
EXAMPLE 49 

40 

t-Butyl-a'{5-[4-(6-hydroxy-2,5.7.8-tetramethyl-4- 

oxochroman-2-ylmethoxy)benzyl}-2.4- 

dioxothiazolidin-3*yl}acetate 

Following the procedure described in Example 45 
44, 1 g of 5-[4-(C-hydro>Ny-2.5,7,S-l6tramelhyl-^ 
oxochroman-2-ylmethoxy)ben2yl]thia2olidine-2.4- 
dione (prepared as described in Example 22 of 
copending EP-A 0139421). 0.45 g of anhydrous 
potassium carbonate. 0.9 g of t-butyl bromoacetate so 
and 8 ml of acetone gave the title compound, 
softening at 170-180*C. 



55 



Nuclear Magnetic Resonance Spectrum [CD,),COJ 
I ppm: 

1.46 (9H, singlet); 

1.50 (3H, singlet): 

2.10 (3H, singlet): 

2.22 {3H. singlet); 

2.5-2.8 (1H, nd): 

2.54 (3H, singlet): 

3.03 (IH, doublet of doublets, J = 10 & 14H2): 

3.04 (IH. doublet. J = 16Hz); 

3.53 (IH. doublet of doublets. J = 4 & 14Hz): 
4.16 (2H. singlet): 
4.22 (2H. singlet); 

4.82 (IH. doublet of doublets. J = 4 & IOH2); 
6.96 (2H. doublet. J = 9H2): 
7.25 (2H. aoublet. J = 9Hz). 
EXAMPLE 50 ■ 



Di-t-butyl a.a'-{5-t4-(6-t-butoxycarbonylmethoxy- 

2,5.7,8-t0tramethyl-4-oxochroman-2-ylmethoxy)- 

ben2yl]-2.4-dioxothia2oHdine-3.5-diyI}diacetate 

Following the procedure described in Example 
47. 1.5 g of 5-[4-(6-hydroxy-2.5.7.8-tetramethyl-4- 
oxochroman-2-ylmethoxy)t>enzyl]thiazolidine-2,4- 
dione (prepared as descrit)ed in Example 22 of 
copending EP-A 0139421). 1.3 g of anhydrous po- 
tassium carbonate. 5.4 g of t-butyl bromoacetate 
and 10 ml of acetone gave the title compound. 

Rf value on silica gel thin layer chromatography = 
0.57 (developing solvent, cyclohexane:ethyl acetate 
= 7:3 by volume). 

Nuclear Magnetic Resonance Spectrum (CDClj) h 
ppm: 

1.42 (9H. singlet): 

1.46 (9H, singlet): 



1.48 (3H. singlet): 



147 



291 0 i 

1.52 (9H. singlet): 
2.10 (3H. singlet): 
2J2B (3H. singlet): * 
2.55-3^0 (4H. nd): 
2.56 (3H, singlet); 
3.23 {2H. singlet): 

3.97 & 4.08 (2H. AB type. J = lOHz); 

4.12 (2H. singlet): 

4.16 (2H. singlet); 

6.82 (2H, doublet. J = 9Hz): 

7.15 (2H. doublet. J = 9Hz). 

Mass spectrum (m/e): 797 (M*). 

EXAMPLE 51 

t-Butyl a-{5-[4-(6-t-butoxycarbonylmethoxy-2,5,7,^ 

tetramethyl-4-oxochroman-2-ylnr^ethoxy)ben2yl]-2, 

dioxothia2oIidin-3-yl}acetate 

From the fraction eluted following the one giv- 
ing di-t'butyl a,o'-{5-[4-(6rt-but 
yloxycarbonylmethoxy-2.5.7.8-tetramethyl-4- 
oxochroman-2-ylmethoxy)ben2yl]-2,4- 
dioxothia2oIidine-3.5-diyl}diacetate as described in 
Example 50. the title compound was obtained, us- 
ing the same eiuent. 

Rf value on silica gel thin layer chromatography = 
0.46 (developing solvent. cyclohexane:ethyl acetate 
= 7:31 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIs) B 
ppm: 

1.47 (9H. singlet): 

1.50 (3H, singlet): 

1.53 (9H. singlet); 

2.10 (3H, singlet): 

2.26 {3H. singlet): 

2.56 (3H, singlet); 



17 5bl 

2.6-3.2 (3H, nd): 

3.57 (1H. doublet of doublets. J = 4 & 14H2): 
5 3.98 & 4.1 1 (2H. AB type. J = 1 0Hz): 
4.17 {2H. singlet): 
4.20 (2H. singlet): 

TO 

4.47 (1 H. doublet of doublets. J = 4 & 10Hz); 
6.86 (2H. doublet. J = 9H2); 
IS 7.1 6 (2H. doublet. J = 9Hz). 

Mass spectrum (m/e): 683 (M*)- 
EXAMPLE 52 

20 

3-Ethyl-5-[4-(6-hydroxy-2,5.7,8- 

tetramethylchroman-2-ylmethoxy)ben2yll- 

thtazoltd1ne-2.4-dione 

25 

Following the procedure descnt>ed in Example 
44. 0.58 g of 5-[4-(6-hydroxy-2.5.7.8- 
tetramethylchroman-2-ylmethoxy)benzyll- 
thia2olidine-2.4.-dione [prepared as described in 
30 Example 27(b)], 0.27 g of anhydrous potassium 
carbonate. 0.6 g of ethyl iodide and 5 ml of ac- 
etone gave the title compound. 

Rf value on silica gel thin layer chronnatography = 
35 0.30 (developing solvent, benzenezethyl acetate « 
20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) h 
ppm: 

40 

1.09(3H, triplet. J = 7Hz): 
1.40 (3H. singlet): 
45 1.7-2.2 (2H, nd): 
2.09 {6H. singlet): 
2.14 (3H. singlet): 

50 

J2.62 (2H, broad triplet. J = 7Hz): 
3.02 (1 H. doublet of doublets. J = 9 & 14H2); 
55 3.25-3.5 (1H. nd): 

3.59 (2H, quartet, J = 7Hz): 
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3.83 & 3.96 (2Hi AB type, J = lOHz): 

(1H, singlet disappeared on adding heavy 
water); 

4.36 (1H, doublet of doublets. J = 4 & 9Hz): 

6.84 (2H, doublet, J = SHz): 
7.11 (2H, doublet. J = 9Hz). 
EXAMPLE 53 



t-Butyl a-{5-[4-(6-hydroxy-4-hydroxylmino-2.5,7,8- 

tetramethylchroman-2-ylnnethoxy)benzyll-2,4- 

dioxothiazolidin-3-yl}acetate 

A mixture of 0.5 g of t-butyl a-{5-[4-(6-hydroxy- 
2,5,7.8-tetrannethyl-4-oxochroman-2-ylmethoxy)- 
benxy!>2.4-dloxothiazolidin-3-yl}acetate (prepared 
as described in Example 49), 0.25 g of hydrox- 
ylamine hydrochloride. 0.25 g of pyridine and 5 ml 
of methanol was allowed to stand at 25-30 •C for 2 
days. Ethyl acetate and an aqueous solution of 
potassium carbonate were added to the mixture, 
and the organic layer was separated. The organic 
layer was dried over anhydrous sodium sulphate. 
The solvent was distilled off and the residue was 
subjected to silica gel column chromatography - 
(eluted with a 9:1 by volume mixture of benzene 
and ethyl acetate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
0.55 (developing solvent, benzenerethyl acetate = 
4:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CDj),CO] 
6 ppm: 

1.42 (3H, singlet); 

1.45 (9H, singlet); 
2.07 (3H. singlet); 
2.17 (3H. singlet); 

2.46 (3H, singlet); 

3.03 (1H. doublet of doublets, J = 10 & 13.5Hz); 
3.07 (2H, singlet); 

3.55 (1H. doublet of doublets. J = 4 & 13.5Hz); 
4.06 (2H, singlet); 



4.18 (2H. singlet); 

4.83 (IH, doublet of doublets. J = 4 & 10Hz); 
5 6.94 (2H, doublet. J = 9Hz): 
7.25 (2H. doublet. J = 9Hz); 

10.2 (IH. broad singlet, disappeared adding heavy 
10 water). 

EXAMPLE 54 



15 2-Methoxyethyl o.{2-C4.(2,4-dioxothiazondin-5-yI- 
methyl)phenoxymethyl]-4-hydroxyimino-2.5,7,8- 
tetramethylchroman-6-yloxy}acetate 

A mixture of 0.6 g of 2-methoxyethyl a-{2-{4- 
20 (2.4-dioxothia2olidin-5-ylmethyI)phenoxymethyl}- 
2,5,7,8-tetramethyl-4-oxochroman-6-yloxy}acetate 
(prepared as described in Example 35), 0.3 g of 
hydroxytamine hydrochloride, 0.3 g of pyridine and 
6 ml of methanol was allowed to stand at 25-30*C 
25 for 2 days. Ethyl acetate and an aqueous solution 
of potassium carbonate were added to the mixture, 
and the organic layer was separated. The organic 
layer was dried over anhydrous sodium sulphate. 
The solvent was distilled off and the residue was 
30 subjected to silica gel column chromatography 
(eluted with a 7:3 by volume mixture of benzene 
and ethyl acetate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
35 0.32 (tailing) (developing solvent, benzenerethyl 
acetate = 3:2 by volume). 

Nuclear Magnetic. Resonance Spectrum [(CD,)aC01 
6 ppm: 

40 

1.43 (3H, singlet); 
2.06 {3H, singlet); 
45 2.20 (3H, singlet); 
2.46 (3H. singlet); 
2.8-3.55 (2H, nd); 

so 

3.1 0 (2H. AB type. J = 1 3.5Hz): 
3.32 (3H, singlet); 
55 3.55-3.7 (2H. multiplet); 

4.08 (2H. AB type. J = 6Hz); 
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4^5-4.4 (2H, multiplet); 
4.34 (2H, singlet); 

4.76 (1H. double of doublets, J = 4 & 9H2); 
6.93 (2H. doublet. J = 9Hz): 
7.24 (2H. doublet. J = 9H2); 

10.0-10.6 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 55 



3.57 (1H. doublet of doublets, J=4 &.13,sh2)- 
3.97 (2H. singlet); 
4.20 (4H. singlet): 

4.46 (1H. doublet of doublets. J =4 & 9H2): 
6.87 (2H. doublet. J = 9Hz); 
7.15 (2H. doublet. J »9Hz): 
7.5-8.05 (1H. broad). 
T5 EXAMPLE 56 



10 



t-Butyl «-{5-I4-(6-t-butoxycarbonylmetho)cy-4- 

hydroxylmino-2.5.7.8-tetraniethylchroman-2- 

ylnr»ethoxy)ben2yl>2.4-dioxotfiia2olidin-3-yl}acetate 

A mixture of 0.5 g of trbutyl o-{5-[4-(6-t- 
butoxycarbonylmethoxy-2.5.7.8-tetramethyM- 
oxochroman-2-ylmethoxy)benryl>2.4- 
dioxothia2olidin-3-yl}acetate (prepared as de- 
scribed in Example 51). 0.2 g of hydroxylamine 
.hydrochloride. 0.2 g of pyridine and 5 ml of metha- 
nol was allowed to stand at 25-30'C for 5 days 
Ethyl acetate and an aqueous solution of potassium 
carbonate were added to the mixture, and the 
organic layer was separated. The organic layer was 
dned over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was subjected to 
sihca gel column chromatography (eluted with a 
20:1 by volume mixture of benzene and ethyl ace- 
tate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
0.43 (developing solvent, benzenerethyl acetate = 
10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) * 
ppm: 



30 



1.45 (3H. isinglet): 
1 .47 (SK. singiet); 
1.54 (9H. singlet); 
2.07 (3H. singlet); 

2.23 (3H, singlet); 

2.47 (3H. singlet); 

2.85-3.15 (1H. nd); 

3.08 (2H. singlet); 



hvHr«^ -•«H5-[4-(6-t-butoxycarbonylmethoxy.4. 
hydroxy.mmo-2.5.7.8-tetramethylchroman-2. 

20 y'"'ethoxy)benzyl>2.4-dloxothlazolldine-3.5- 
diyl}diacetate 

A mixture of 350 mg of di-t-butyl «.a'-{5-r4-fe. 
t-butoxycarbonylmethoxy-2.5.7.8-tetramethS-4S) 

f™'"?r^'y''"®*^°'^)'»«"^'>2.4-dioxothia2olidlne. 
3.5-diyl}diacetate (prepared as described in^Exam- 
pie 50). 122 mg of hydroxylamine hydrochloride, 
122 mg of pyridine and 4 ml of methanol was 
allowed to stand at 25-30'C for 5 days EthW 
acetate and an aqueous solution of potassium car- 
bonate were added to the mixture, and the organic 
layer was separated. The organic layer was dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was subjected to silica 
35 gel column chromatography (eluted with a 201 by 

obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
^ OAS (developing solvent. benzene:ethyl acetate « 
10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCW I 

ppm: ' 

1.45 (21 H. singlet); 



<5 



1-53 {9H. singlet): 
so 2.08 (3H. singlet); 
2^3 (3H. singlet); 
2.47 (3H. singlet); 
2.9.3^ {2H. nd); 
3.07 (2H. broad singlet); 
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3.22 (2H. singlet); 

3.95 (2H, broad singlet): 

4.11 (2H,. singlet): 

4.18 (2H, singlet): 

6.83 (2K, doublet, J = QHz); 

7.13 (2H. doublet, J = 9H2): 

7.68 (1 H. broad singlet). 

EXAMPLE 57 



Ethyl a-{2-[4-{2,4-dioxothia2olidln-5-ylm0thyl)- 

phenoxymethylH-hydroxyinr)ino-2,5,7,8- 

tetramethylchroman-6-yloxy}acetate 

Following the procedure described in Example 
54, the title compound was obtained as a pale 
yellow powder by using 330 mg of ethyl a-{2-[4- 
{2.4-dioxothia20lidin-5-y!methyI)phenoxymethyl]- 
2,5,7,8-tetramethyl-4-oxochroman-6-yloxy}acetate 
(prepared as described in Example 43), 170 mg of 
hydroxylamine hydrochloride, 170 mg of pyridine 
and 3 ml of methanol. 

Rf value on silica gel thin layer chromatography = 
0.67 (developing solvent, benzenerethyl acetiate = 
1 :1 by volume). 

Mass spectrum (m/e): 556 (M*). 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
6 ppm: 

1.27 (3H, triplet, J = 7H2): 

1.43 (3H, singlet); 

2.06 (3H. singlet): 

2.20 (3H. singlet); 

2.46 (3H. singlet); 

2.95-3.25 (1H, nd); 

3.08 (2H. singlet); 

3.43 (1H, doublet of doublets, J = 4 & 14Hz); 
4.08 (2H, singlet); 
4.1^.4 (2H. nd); 



4.30 (2H, singlet); 

4.74 (1 H. doublet of doublets, J » 4 & 9Hz); 
5 6.93 (2H. doublet, J = QHz): 
7.23 {2H. doublet, J =9H2); 

10.30 (1H. broad singlet, disappeared on adding 
10 heavy water). 

EXAMPLE 58 



75 a-{2-t4-(2.4-Dioxothia20lidin-5-ylmethyl)- 

phenoxymethyI>2,5,7,8-tetramethylchroman-6- 
yloxy}acetic acid 

A mixture of 220 mg of 2-methoxyethyl cr-{2- 
20 t4-(2,4-dioxothlazolidin-5-ylmethyl)phenoxymethyl> 
2,5.7.8-tetramethylchroman-6-yloxy}acetate 
(prepared as described in Example 41). 3 ml of a 
4N dioxane solution of hydrogen chloride and 0.3 
ml of water was heated under reflux for 5 hours. At 
25 the end of this time, the solvent was distilled off 
and the residue was washed with water to give the 
title compound as a pale yellow powder. 

/ 

Nuclear Magnetic Resonance Spectrum [{CD,),CO] 
30 h ppm. 

1.38 (3H. singlet); 

1.8-2.2 (2H, nd); 

35 

2.02 (3H. singlet); 

2.15 (6H. singlet); 
40 2.65 (2H, broad triplet, J = 7H2); 

3.08 (1H, doublet of doublets, J =9 & 14Hz); 

3.41 (1 H, doublet of doublets. J = 4 & 1 4H2); 

4.00 (2H, singlet); 

4.27 (2H. singlet); 
50 4.73 (1 H, doublet of doublets, J :s 4 & 9Hz); 

6.92 (2H, doublet. J = 9H2); 

7.23 (2H, doublet, J =9H2): 

55 
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wrtJrl'^ °" «<**"9 heavy 

Mass spectrbm (m/e): 499 (M*). 
EXAMPLE 59 



«»-{2-[4-(2.4-Dioxothia2oIidln-5-ylmethyl)- 

was^'^oL^ifr 2-methoxyethyl ester which 
was obtained from the silica gel column 

comrT"^'' ^'"P'e 35. the tme 

compound was obtained as pnio yolloy. p„w.in, i.y 

we if'om " "fix- 

ture Of ethyl acetate, tetrahydrofuran and methanol. 

Nuclear Magnetic Resonance Spectrum [(CD.)^OI 



1.41 (3H. singlet); 

2.02 (3H. singlet); 

2.18 (3H. singlet): 

2.46 (3H. singlet); 

2.68 (1H. doublet. J = 16H2); 

2.85-3.20 (2H. nd); 

3.22 (1H. doublet of doublets. J =4 & 14H2); 
4.01 (2H. singlet); 
4.12 (2H. singlet); 

4.61 (1H. doublet of doublets. J =4 & 9H2); 
6.87 (2H. doublet. J = 9Hz): 
7.15 (2H. doublet. J = 9Hz). 
Wass spectrum (m/e): 513 (M*).- 
EXAMPLE 60 



to 



A mixture of 8.9 mg of ethyl ^ro 
du«oth.azondin-5.ylmethyl)phenoxymet^g^^ 

hydro)cy,m,no-2.5.7.8.tetramethylchror^S2^ 
ytoxyjacetate fprepared as de^nCt^a, 
57]. 1 ml of ethanol and 0.2 ml of a 0^ 
aqueous solution of sodium hydroxide wJ^u 
to stand for 19 hours at 0-S-C ^'"^ ^^^^ «"<' 
f...^^^'^^ "^""^ °' starting material 
raphy. 0.56 ml of 0.35% w/v aqueous hyS 
acd was then added to the reaction rnCe • 

^'^'""^ °^ ""der reduced pressc 
and Chloroform and water were added to'the rl 

The pale yellow precipitate was fliieroH - 
...p.. W-0..0U wm. w«.o.. .0 o,v« u,e title cXour 
maa! H !!! ^"'""^^^f^ent Mass Spectrum SI 
measured witfi glycerol as a matrix): 

«> [M + HJ* = 529. 
rM-H]- - 527. 

dedu'r to'^^eta" "'^ '"^'^-•^^ - 
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EXAMPLE 61 



30 vSht^^'^^^^^ 
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"-{2-f4-(2.4.Dioxothia20lidin.5-ylmethy|)- 
phenoxymethyIJ-4-hydroxyimino.2.5.7 8- 
tetramethylchroman-6-yloxy}ac©tic add 



2 5 7 fl^If"'® °! ^ °^ «-{5-[4-(6.hydroxy- 

.2.5^.8-tetramethylchroman-2-yImethoxy)benW 
2.4-d,oxoth.azolidin-3-yI}acetate (prepared ar de- 

at rim t ^ to stand 

tH th ^^^"''gfit. At the end of this 

as a pale yellow powder, softening at 85-90-C. 

Nuclear Magnetic Resonance Spectrum: the signal 

.5 J° 9™"P "^'^ disappeared ^ 

"l^r^** ^^^"^ ''P^^rum df the iartino InS^ 

Mass spectaim (m/e): 499 (M*). 
so EXAMPLE 62 



'»-{5-[4.(6-Hydroxy.2.5.7.8.tetramethyl-4. 
oxochroman-2-ylmethoxy)benzyl>2 4- 
55 dioxothlazolidin-3-yl>acetic acid ' 
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A mixture of 350 mg of t-butyl er-{5-I4-{e- 
^ydroxy-2.5,7.8-tet^amethyl-4-oxoch^omaLn-2- 
yim0thoxy)ben2ylh2, 4-dioxothia2oHdin-3-yl}acetate 
(prepared as described in Example 49) and 4 ml of 
a 4N dioxane solution of hydrogen chloride was 5 
treated In the same manner described in Example 
61. to give the title compound as a pale yellow 
powder, softening at 60-70 'C. 

Nuclear Magnetic Resonance Spectrum: the signal to 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 513 (M*). rs 
EXAMPLE 63 



of{5-[4-(6-Hydroxy-4-hydroxyimino-2,5,7,8- 20 
♦etramethyIchroman-2-ylmethoxy)ben2yll-2.4- 
dioxothiazolidln-3-y!}acetic acid 

A mixture of 4O0 mg of 5-butyI a-{5-[4-(6- 
hydroxy-4-hydroxyimino-2,5,7,8- 25 
tetramethylchroman-2-ylmethoxy)ben2yl]-2,4- 
dioxothia20lidin-3-yl}acetate (prepared as de- 
scribed in Example 53) and 5 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
same manner described in Example 61, to give the 30 
title compound as a pale brown powder, softening 
at 90-95 "C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as as 
compared with the spectrum of the starting ma- 
terial. 

EXAMPLE 64 

a-{5-[4-(6-Carboxymethoxy-2.5.7.8- 
tetramethyIchroman-2-ylmethoxy)ben2yll-2,4- 
dioxothtazolidin-3-yl}acetic acid 

A mfxttrre of 0.63 g of t-buti'l cr-{5-r<-(6-t- 
butoxycarbonylmethoxy-2,5.7,8- 
tetramethylchroman-2-ylmethoxy)benzyl]-2,4- 
dioxothiazolldin-3-yI}acetate (prepared as de- 
scribed in Example 48) and 6 ml of a 4N dioxane so 
solution of hydrogen chloride was allowed to stand 
at room temperature overnight At the end of this 
time, the reaction mixture was treated as the same 
manner described in Example 61, to give the title 
compound as a pale yellow powder, softening at ss 
95-1 00 -C. 

Nuclear Magnetic Resonance Spectrum: the'^Signal 



ass.igned to the t-butyl group had disappeared, as 
cornpared with the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 557 (M*), 
EXAMPLE 65 



a-{5-[4-(6-Carboxymethoxy-2,5.7,8-tetramethyl-4- 
oxochroman-2-yImethoxy)ben2yl>2.4- 
dioxothia2olidin-3-yl}acetic acid 

A mixture of 570 mg of t-butyl ff-{5-[4-(6-t- 
butoxycarbonylmethoxy-2,5.7,8-tetramethyl-4- 
oxochroman-2-ylmethoxy)t>enryI]-2,4- 
dioxothia2olidin-3-yl}acetate (prepared as de- 
scribed in Example 51) and 6 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
same manner described in Example 61. to give the 
title compound as a pale yellow powder, softening 
at 80-85»C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as 
compared with , the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 571 (M*). 
EXAMPLE 66 

tt-{5-t4-(6-Carboxymethoxy-4-hydroxyimino-2,5.7.8- 
tetramethylchroman-2-ylmethoxy)benzyl]-2.4- 
dioxothiazolidin-3-yl}acetic acid 

A mixture of 370mg of t-butyl a-{5-I4-(6-t- 
butoxycarbonylmethoxy-4-hydroxyimino-2.5,7,8- 
tetramethylchroman-2-ylmethoxy)ben2yl]-2, 4- 
dioxothia20lidin-3-yl}acetate (prepared as de- 
scribed in Example 55) and 4 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
same manner described in Example 61. to give the 
title compound as a pale yellow powder, Softening 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

EXAMPLE 67 
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o.a*-{5-[4-(6^Carboxymethoxy-2.5.7.8- 
tetramethylchroman-2-ylmethoxy)bon2yll-2,4- 
dioxothla20lit!ine-3,5-diyI}diacetic acid 

A mixture of 0.41 g of di-t-butyl a.a'-{5-[4-(6-t- s 
butoxycarbohyImethoxy-2.5,7,8- 
tetramethylchroman-2-ylmethoxy)ben2yl]-2,4- 
dioxothia2oIidine-3,5-diyl}diacetate (prepared as 
described in Example 47) and 4 ml of a 4N diox- 
ane solution of hydrogen chloride was allowed to io 
stand at room temperature overnight. At the end of 
this time, the reaction mixture was treated in the 
same manner described in Example 61 . to give the 
title compound as a pale yellow powder, softening 
at105-110*C. 75 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t*butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 20 

Mass Spectrum (nri/e): 615 (M*). 

EXAMPLE 68 

25 

a.a'-{5-[4-(6-Carboxymethoxy-2,5.7.8-tetramethyl-4- 
oxochroman-2-ylmethoxy)benryl]-2.4- 
dioxothia2ondine-3.5-diyl}diacettc acid 

30 

A mixture of 340 mg of di-t-butyl a,o'-{5-[4-{6- 
t-butoxycarbonylmethoxy-2.5.7.8-tetramethyl-4- 
oxochroman-2-ylmethoxy)ben2yl]-2,4- 
dioxothia2oIidine-3,5-diyl}diacetate (prepared as 
described in Example 50) and 4 ml of a 4N diox- 35 
ane solution of hydrogen chloride was treated in 
the same manner described in Example 61, to give 
the title compound as a pale yellow powder, soften- 
ing at 105-110*C. 

40 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

45 

Mass Spectrum (m/e): 629 (M*). 
EXAMPLE 69 

50 

a.a*-{5-[4-(6-Cart>oxymethoxy-4-hydroxyimino- 
2.5,7,a-tetramethylchroman-2-ylmethoxy)ben2yl]- 
2,4-dioxothia2oIidine-3.5-diyl}dlacetic acid 

A mixture of 270 mg of di-t-butyl o,er'.{5-[4-(6- 55 
t-butoxycarbonylmethoxy-4-hydroxyimino-2.5.7,8- 
tetramethylchroman-2-ylmethoxy)ben2yl}-2,4- 
dioxothia20lidine-3.5-diyl}diacetate (prepared as 
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described in Example 56) and 3 ml of a 4N diox- 
ane solution of hydrogen chloride was treated in 
the same manner described in Example 61 , to give 
the title compound as a pale yellow powder, soften- 
ing at 90-100»C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

EXAMPLE 70 

5-[4-(6-Hydroxy-2,5.7,8-tetramethylchroman-2- 
ylmethoxy)ben2ylJthia2olidlne-2.4-dione sulphuric 
acid ester 

A solution of 5 g of 5-[4-<6-hydroxy-2.5,7.B- j 
tetramethylchroman-2-ylmethoxy)ben2yl}- ] 
thla2olidine-2.4-dione (synthesi2ed as described in 
copending EP-A 0139421) in 10 ml of pyridine was j 
added to a solution of- 7.3 g (62.64 mmole) of ; 
chlorosulphonic acid in 20 ml of pyridine, and the I 
reaction mixture was heated at 70-80*C for 1 hour. 
At the end of this time, petroleum ether was added 
to the reaction mixture, the supematant liquid was 
removed by decantation, and then these proce- 
dures were repeated a further 2 times. 10 ml of 
water were added to the resulting residue. The 
reaction mixture was adjusted to a pH value of 6.5 
with a 2N aqueous solution of sodium hydroxide 
and extracted with ethyl acetate. The ethyl acetate j 
was distilled from the extract under reduced pres- ' 
sure, to give 5.72 g of the title compound as a J 
white powder, melting at 140.5-1 42.5 "C. j 

Infrared Absorption Spectrum (Nujol-trade marie j 
mull): r,„^m-': j 

i 

3600. 3330, 1270. 1050. j 

Nuclear Magnetic Resonance Spectrum: (CO9CN) i ■ 
ppm: . 

i 

7.2 {2H, doubfst): 
6.9 (2H, doublet); ; 
4.6 (1 H, doublet of doublets): ! 

4.0 (1H. doublet): J 
3.9 (1H. doublet): 

3.3 (1 H. doublet of doublets); 

3.1 (1H. doublet of doublets); 
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2.6 (2H. triplet): ^ ' '.\ 
2.19 (3H. singlet): . 
2.18 (3H, singlet): . 
2.1 (1H, multiplet): 
2.0 (3H. singlet): 
1.9 (1H, multiplet): 
1.4 (3H, singlet). 

Fast Atom Bombardment Mass Spectrum (m/e 
measured with glycerol as a matrix): 

(M + H)* = 522: 

(M-H)- == 520. 

From this, we concluded that molecular weight 
is 521. 

PREPARATION 1 

Ethyl 6-hydroxy-5.7.8-trimethyl-4-oxochroman-2- 
carboxylate (Step El) 

12 g of ethyl 6-hydroxy-5.7.8-trimethyl-4-oxo- 
2H-chromene-2-carboxylate [prepared as described 
in J. Med. Chem.. 18 , 934 (1975)] were dissolved 
in 250 ml of. dimethy {form amide and reduced cata- 
lytically in the presence of 16 g of 10% w/w 
palladium-on-carbon, under a hydrogen pressure of 
5 atmospheres at 50 to 60 for 7 hours. The 
catalyst was then filtered off. and the filtrate was 
mixed with a large amount of water. The crystals 
which separated were collected by filtration and 
then recrystailized from ethyl acetate, to give the 
itie compound, melting at 120-121 'C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) B 
ppm: 

1 .26 (3H. triplet, J « 7Hz): 
2.23 (6H, singlet): 
2.52 (3H. singlet): 

2.98 (2H. doublet J = 7Hz): . 
4^4 (2H, quartet, J = 7H2): 
4.83 (1H, singlet): 
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IS 



20 



25 



30 



35 



40 



SO 



The filtrate from which the title compound had 
been filtered off was extracted with ethyl acetate. 
The solution was dried over anhydrous sodium 
sulphate, and the soivent was distilled off. The 
residue was purified by silica gel column 
chromatography, eluted with a 1:1 by volume mix- 
ture of hexane and ethyl acetate. The first fraction 
gave the title compound, while the second fraction 
gave ethyl 4.6-dihydroxy-5.7,8-trimethyl-chroman- 
2-carboxylate, melting at 138-144»C. 

PREPARATION 2 



Ethyl 6-hydroxy-5.7.8-trimethylchromansplro-4^'- 
(r.3*-dithiane)-2-carboxylate (Step E2) 

20 ml of a boron trifluoride-acetic add complex 
salt (boron trifluoride content 40% w/w) were added 
dropwise to 500 ml of a chlorofonm solution con-^ 
taining 16.6 g of ethyl 6-hydroxy-5,7,8-trimettiyl-4. 
oxochroman-2-cart>oxylate (prepared as described 
in Preparation 1) and 9.7 g of 1 .3-propanedithioI in 
an ice bath, and the reaction mixture was allowed 
to stand for 24 hours at room temperature. The 
reaction mixture was then poured into ice-water, 
neutralized with potassium carbonate and extracted 
with ethyl acetate. The ethyl acetate extract was 
dried over anhydrous sodium sulphate and the 
solvent was distilled off. Recrystallization of the 
residue from ethyl acetate afforded the titie com- 
pound, melting at 186-188*C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 8 
ppm: 

1.35 (3H. triplet, J = 7Hz): 
1.8-2.4 (2H. nd): 



2.18 (6H. singlet): 



2.5-2.9 (3H. nd): 
45 2.80 (3H. singlet): 

3.0-3.5 (3H, multiplet): 
4.31 (2H. quartet, J = 7Hz): 
4.50 (1H, singlet): 

4.79 (1H. doublet of doublets, J = 2 & 10Hz). 
55 PREPARATION 3 



4.94 (1H, triplet, J = 7Hz). 
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^^^y^ 6^ethoxymeth03cy-5.7.8- 
trim0thyldhromanspiro-4^-(1 %3'-dithian©}-2- 
carfooxyiaW (Step £3) 

A mixture of 6.6 g of «lhyl 6-hydrbxy-5,7,8- 
trimethylchromanspiTO-4^'-(1 • J'-dHhianB>-2- 
carboxylato (prepared as described In Preparation 
2). 100 ml of dimethyHormamide and 1 g of a 55% 
w/w suspension of sodium hydride in mineral oil 
was subjected to ultrasonic treatment for mixing at 
room temperature for 1 hour, and then, whilst ice- 
cooling, 3 g of chloromethyl methyl ether were 
added, and the mixture was allowed to stand at 
room temperature overnight water was added to 
the reaction mixture, which was then extracted with 
ethyl acetate. The water layer was extracted addi- 
tionally with benzene. Both the ethyl acetate and 
benzene extracts were washed with water three 
times, after which the extracts were combined and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was purified by 
silica gel column chromatography, eluted with a 5:1 
by volume mixture of hexane and ethyl acetate, to 
give the title compound. 

Rf value on silica gel thin layer chromatography = 
0.21 (developing solvent, hexaneiethyl acetate = 
5:1 by volume). 

Nuclear Magnet Resonance Spectrum (CDCI,) S 
ppm: 

1.34 (3H, triplet, J=7Hz): 
1.72-2.4 (2H, nd); 
2.16 (3H. singlet); 
2.21 (3H. singlet); 
2.5-3.0 (3H, nd): 
2.87 (3H, singlet); 
3.0-3.5 (3H, nd); 
3.60 (3H. singlet); 
4.30 (2H, quartet, J = 7Hz); 
4.7-5.0 (1H. nd); 
4.89 (2H. singlet). 
PREPARATION 4 
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2-Hydroxymethy|.2-isobutyl-6-methoxymethoxy. 

5.7.8-trimethylchromanspiro-4.2'-(1\3'-dithiane) 
(Steps E4 & E5) 

15 'ml of a hexane solution of butyllithium 
(butyllithium content 1.62 mmole/ml) were added 
dropwise at a temperature of -60"C to -50 "C to 9o 
ml of a tetrahydrofuran solution containing 3 g of 
diisopropylamine, and the mixture was allowed to 
stand for 20 minutes at room temperature. 4.8 g of 

6-methoxymethoxy-5.7.8. 
trimethylchromanspiro-4.2*-(1 •,3*-dithiane)-2- 
carboxy late (prepared as described in Preparation 
3) were added at -60 to the mixture, which was 
then stirred for 10 minutes at the same tempera- 
ture. 4.1 g of isobutyl bromide were added, and the 
mixture was stinted for 30 minutes at the same 
temperature, and then stin-ed at room temperature 
for 1.5 hours. Another 3 g of isobutyl bromide were 
added, and the mixture was heated at 40*C for 5 
hours. The reaction mixture was then cooled to • 
50 'C, 0.6 g of lithium aluminium hydride were 
added, and the mixture was stirred for 1 hour at 
room temperature. Benzene, ethyl acetate and wa- 
ter were added to this reaction mixture. The or- 
ganic layer was separated,. washed with water and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off under reduced pressure. The resi- 
due was purified by silica gel column chromatog- 
raphy. eluted with a 5:1 by volume mixture of 
hexane and ethyl acetate, to give the title com- 
pound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.16 (developing solvent, hexanerethyl 
acetate = 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIJ 5 
ppm: 



1.03 (3H. doublet, J = 6H2): 
1 .04 {3H. doublet J = 6Hz): 
1.70 (2H. doublet J = 6Hz); 
l.S-2.3 (3H. nd): 
2.08 (3H. singlet); 
50 2.20 (3H. singlet): 
2.3-3.0 (4H, nd): 
2.91 (3H. singlet): 
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3.05-3^5 (5H. nd): 
3.62 (3H, singlet); 



3-62 (3H, singlet): 

3.92 (IH. doublet J = 4.5H2); 



4.88 {2H; singlet). 
PREPARATION 5 



2-lsobutyl-6-methoxymethoxy-5.7,8-trimethyl-2-{4- 
nitrophenoxymethyl)chromanspiro-4,2'-(1\3'- 
dithiane) (Step E6) 

4 ml of ethanol were added to a mixture of 0.6 
g of a 55% w/w suspension of sodium hydride in 
mineral oil and 20 ml of tetrahydrofuran. followed 
by 20 ml of a tetrahydrofuran solution containing 
3^ g of 2-hydroxymethyl-2-isobutyl-6- 
methoxymethoxy5;7.8-trimethy1chromanspiro-4.2- 
(1'J3'-dithiane) (prepared as described in Prepara- 
tion 4). The solvent was then distilled off under 
reduced pressure to dryness. The residue was 
mixed with 30 ml of dimethylfomr»amide and heated 
^ .0"C for 1 hour under reduced pressure. 10 g of 
2-nitrochlorot>enzene were then added to the reac* 
tion mixture, and the mixture was heated at 50 ""C 
for 2 hours, mixed with water and extracted with 
benzene. The benzene extract was washed twice 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure. The residue was purified by silica gel 
column chromatography eluted with a 6:1 by vol- 
ume mixture of hexane and ethyl acetate, to give 
the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.54 (developing solvent, hexanezethyl 
acetate = 2:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) S 
ppm: 

1 .02 (3H. doublet. J = 6H2); 



5 4.50 (1 H, doublet. J = 4.5Hz): 
4.90 (2H. singlet): 
6.90 (2H. doublet. J =4.5Hz); 

10 

8.17 (2H. doublet, J = 4.5H2). 
PREPARATION 6 

15 

(a) 2-lsobutyl-6-methoxymethoxy-5,7,8-trimethyl-2- 
(4-nltrophenoxymethyI)chroman-4-one and (b) 6- 
hdyroxy^2-isobutyl-5.7.8-trimethyI-2-(4- 
nitrophenoxymethyl)chroman-4-one (Step E7) 

20 

A mixture of 3.3 g of 2-isobutyl-6- 
methoxymethoxy-5,7,8-trimethyl-2-(4- 
nitrophenoxymethyI)chromanspiro-4,2'-(1\3'- 
dithiane) (prepared as described in Preparation 5). 

25 4 g of mercuric chloride. 1.4 g of mercuric oxide 
and 30 ml of 10% v/v aqueous methanol was 
heated under reflux for 2 hours. The reaction mix- 
ture was then mixed with diethyl ether, and the 
insoluble residue was filtered off. The filtrate was 

30 washed with an aqueous solution of sodium chlo- 
ride and .then with an aqueous solution of ammo- 
nium sulphate, and dried over anhydrous sodium 
sulphate. The solvent was distilled off and the 
residue was purified by silica gel column 

35 chromatography eluted with a 4:1 by volume mix- 
ture of hexane and ethyl acetate, to give the title 
compounds (a) and (b) separately. 

Silica gel thin layer chromatography 
(developing solvent, hexanerethyl acetate ~ 2:1 by 

40 volume). 

(a) Rf value = 0.48 

(b) Rf value = 0.40. 

Nuclear Magnetic Resonance Spectrum (CDClj) 5 

ppm: 

(a) 1.01 (6H. doublet, J = 6Hz): 
1.84 (2H, singlet): 
1.6-2.1 (IH. nd): 
2.12 (3H. singlet); 
2.27 (3H, singlet): 



1.09 (3H, doublet. J = 6H2): 

45 

1.83 (2H. doublet, J = 6Hz): 
1 .8-2.3 (3H, nd): 

2.11 (3H. singlet); so 
2J22 (3H. singlet); 
2.3-2,9 (3H, nd): 

55 

2.89 (3H, singlet); 
3.0-3.7 (3H. nd); 
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2.58 (3H. singlet): 

2.81 (1H. doublet J «19Mz): 

3.00 (1 H, doublet J = 19H2); 

3.62 (3H. singlet): 

4.1 4 (1 H. doublet. J = 1 1 Hz): 

4.25 (1 H. doublet, J = 1 1 Hz): 

4.89 (2H, singlet): 

6^5 (2H. doublet. J = 4.5Hz): 

8.20 (2H, doublet. J = 4.5Hz). 

(b) 0.98 (3H. doublet, J=6Hz): 

1.00 {3H. doublet. J = 6Hz); 

1.80 (2H. doublet. J = 6Hz): 

1.65-2.1 (1H. nd): 

2.13 (3H. singlet): 

2.23 (3H. singlet): 

2.57 (3H. singlet): 

2.82 (1H. doublet. J = 14Hz) 

3.00 (1 H. doublet. J = MHz); 

4.13 (1H. doublet. J = 12Hz) 
4.27 (1 H. doublet. J = 12Hz) 
4.66 (1H. singlet): 
6.95 {2H. doublet. J = 9Hz): 
8.19 (2H, doublet. J = 9Hz). 
PREPARATION 7 



6-Acetoxy-2-isobutyl-5.7,8-trimethyI-2-(4- 
nitrophenoxymethyl)chronian-4-one 

A mixture of 1.5 g of 6-hydroxy-2-isobutyl- 
5,7,8-trimethyl-2-(4-nitrophenoxymethyl)chrornan-4- 
one (prepared as described in Preparation 6) and 
30 ml of pyridine was mixed with 3 g of acetic 
anhydride and stirred for 35 hours at room tem- 
perature. The reaction mixture was then condensed 
by evaporation under reduced pressure, mixed with 



water and extracted jwith ethyl acetate and ben- 
zene. The extract was dried over anhydrous so- 
dium sulphate, and the solvent was distilled off 
under reduced pressure. The residue was purified 

5 by silica gel column chromatography, using a 5-i 
by volume mixture of hexane and ethyl acetate to 
give the title compound. * 

Rf value on silica gel thin layer chromatogr- 
raphy = 0.42 (developing solvent, hexanerethvl 

10 acetate « 2:1 by volume). 

Nuclear f^agnetic Resonance Spectrum (CDCI ) a 
ppm: 



T5 1 .01 (6H. doublet, J = 6Hz): 

1.7-2.2 (3H.nd): 
2.09 (3H, singlet): 

20 

2.12 (3H, singlet): 
2.33 (3H. singlet): 

25 2.42 (3H, singlet): 

2.91 (2H. AB type. J = 18Hz): 

4.13 & 4.25 (2H. AB type. J :=9Hz): 
6.95 (2H, doublet. J = 9Hz): 
8.20 (2H. doublet. J = 9Hz). 
PREPARATION 8 
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6-Acetoxy-2-(4-aminophenoxymethyl)-2-isobutyl- 
5,7.8-trimethyIchroman-4-one 

1.4g of 6-acetoxy-2-isobutyl-5,7.8-trimethyl-2- 
(4-nitrophenoxymethyl)chroman-4-one (prepared as 
described In Preparation 7) was dissolved in 35 ml 
of methanol, and. in the presence of 1 g of 10% 
w/w palladium-on-carbon, it was reduced for 3 
hours under about 1 atmosphere (about 1 bar) 
pressure of hydrogen. The catalyst was filtered off, 
and the solvent was then distilled off under re- 
duced pressure to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.54 (developing solvent, ethyl acetate). 
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Nuclear Magfnetic Resonance Spectrum (CDCI,) 
ppm: 

». • 

0.97 (6H, doublet. J = 6H2): 
1,6-2^ (3H, nd): 
2.08 (3H, singlet); 
2.14 {3H. singlet): 
2.32 {3H. singlet); 
2.42 (3H, singlet); 

2.74 & 3.02 (2H. AB type. J = 1 6Hz); 

3.2-3.7 (2H. broad singlet); 

3,94 & 4.06 (2H. AB type. J = QHz): 

6.58 (2H doublet. J = 9Hz); 

6.73 (2H. doublet. J = 9Hz). 

PREPARATION 9 



Eihyl 3-[4-(6-acetoxy-2-isobuty!-5.7,8-trimethyl^ 
oxochroman-2-ylmethoxy)phenyI]-2- 
chloropropionate (Step D3) 

1.5 ml of concentrated hydrochloric acid was 
added to mixture of 1.1 g of 6-acetoxy.2-(4- 
aminophenoxy-methyl)-2-isobutyl-5.7.8,- 
trimethylchroman-4-one (prepared as described in 
Preparation 8) and 20 ml of acetone under a nitro- 
gen stream and at room temp>erature. This was 
followed by 0.8 g of sodium nitrite and 0.3 ml of 
water, and then by 4 g of ethyl acrylate, 0.1 g of 
cuprous oxide was added at room temperature to 
the reaction mixture, which was then stin-ed for 1 
hour. Water was then added, and the mixture was 
extracted with benzene. The benzene extract was 
^^shed v.-ith v/atsr znt dried over anhydrous so- 
dium sulphate, and the solvent was distilled off 
under reduced pressure. The residue was purified 
by silica gel column chromatography using a 5.1 
by volume mixture of hexane and ethyl acetate as 
eluent, to give the title compound. 

Rf value on silca gel thin layer chromatography 
= 0.74 (developing solvent, hexanerethyl acetate 
- 1:2 by volume). 
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314 



70 



tS 



20 



25 



ppS^^ "^^9"^^^^ Resonance Spectrum (CDCI,) 5 

0.98 (6H. doublet. J = 6H2): 
1.25 (3H. triplet. J = 7Hz); 
1.5-2.2 (3H. nd); 
2.08 (3H. singlet); 
2.13 (3H. singlet); 
2.32 (3H. singlet); 
2.42 (3H. singlet); 

2.78 & 3.01 (2H, AB type. J « 17Hz); 

2.8-3.5 (2H. nd); . ... 

3.8-4.5 (5H. nd); 

6.82 (2H. doublet, J = 9Hz); 

7.1 1 (2H, doublet J = 9Hz). 

PREPARATION 10 



30 



35 



40 



45 



SO 



55 



Ethyl 6-hydroxy.5.7.8-trimethyIchroman.2-carbox- 
ylate (Step C4) 

14 g of ethyl 6-hydroxy.5.7.8-trimethyI-4-oxo- 
2H-chromene-2-carboxylate [prepared as described 
in J. Med. Chem. 18. 934 (1975)] were dissolved in 
320 ml of . acetic acid, and the resulting solution 
was catalytically reduced for 1 hour at 60-65-C, 
under a hydrogen pressure of 3 atmospheres and 
in the presence of 3.5 g of 10% w/w palladium-on- 
carbon. The catalyst was filtered off. and the filtrate 
was poured into water. The white crystals which 
separated were collected by filtration, to. give the 
title compound, melting at 108-1 09 •C. 

Nuclear Magnetic Resonance Spectrum (CDCW a 
ppm: 

1^8(3H. triplet, J = 7Hz); 
2.07 (3H. singlet); 
2.17 (6H, singlet); 
1.9-2,3 (2H. nd); 
2.65 (2H, broad triplet, J»7Hz); 



159 



315 
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4.22 (2H. quartet. J = 7Hz): 

I 

4.1-4.3 (1H. nd); 

4.60 (1H. doublet of doublets. J = 7 & 4H2). 
PREPARATION 11 



Ethyl 6-methoxymethoxy.5.7.8-trimethylchroman-2- 
carboxylate (Step C5) 

\. ^ suspension of sodium 

hydnde in mineral oil were washed twice with 
cyclohexane. A mixture of 14.3 g of ethyl 6- 

hydroxy-5.7.8-trimethyl-chroman-2-carboxylate - 
(prepared as described in Preparation 10) and 130 
ml of dimethylformamide was added slowly to this 
suspension under a nitrogen stream at 5-10«C The 
reaction mixture was stirred for 1 hour, and then 
cooled in ice to 3-5-C. after which 5.6 g of 
chloromethyl methyl ether were added dropwise 
After this addition, the reaction mixture was stirred 
for 1 hour at room temperature, poured into ice- 
water, and then extracted with cyclohexane. The 
cyclohexane extract was washed with water and 
dned over anhydrous sodium sulphate. The solvent 
was then distilled off under reduced pressure The 
residue was purified by silica gel column 
chromatography using a 25:1 by volume mixture of 
benzene and ethyl acetate as eluent. to give the 
title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.41 (developing solvent, benreneiethyl 
acetate = 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI.) 5 
ppm: y " 

1.27 (3H. triplet. J = 7H2): 
2.0-2.4 (2H. nd): 



10 



IS 



20 



25 



30 



35 



PREPARATION 12 



^! ^ „^®**'0'^"'e«ioxy-5.7.8-trimethy|.2. 
octylchroman-2-carboxylate (Step 06) 

7.8 ml of a hexane solution contalnino 1 B9 
mmoleAnl of butylllthium were added dropwise to « 
mixture of 2 g of diisopropylamine and 80 
tetrahydrofuran under a nitrogen stream at a tern 
peratire from -60 to -50-C. The resulting mixtuTe 
was then allowed to stand for 10 minutes at r^ 
temperature, after which about 10 ml^ 
tetrahydrofuran containing 4 g of ethyl 6- 
methoxymethoxy-5.7.8.trimethylchroman-2. 
carboxylate (prepared as described in Preparation 
11) were^dded and the mixture was stlrreTS^ 
hour at -60-C. About 20 ml of tetrahydrofu^ 
containing 5 g of octyl bromide were added and 
the mixture was stinred for 1 hour at ^O'C and 
then for 1 hour at room temperature, after which it 
was heated for 1 hour at 50-C. The reaction mix- 
ture was tfien poured into ice-water and extracted 
with ethyl acetate. The extract was washed with 
water and dried over anhydrous sodium sulphate^ 
The solvent was removed by distillation under re-' 
duced pressure, and the residue was subjected to 
silica gel column chromatography eluted with ben- 
zene, to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.58 (developing solvent, benzene.elhyl ' 
acetate = 20:1 by volume). . 

Nuclear Magnetic Resonance Spectrum (CDCU S ' 
ppm: " I 



0.89 (3H. broad triplet. J =6Hz): 
1.15 (3H. triplet. J = 7Hz); 
1.2-1.6 (12H. multiplet); 



2.15 (3K. cinglct): 

2.16 (3H. singlet): 
2.2 (3H. singlet): 

2.64 (2H. broad triplet. J = 7H2); 

3.61 (3H. singlet): 

4.24 (2H. quartet. J = 7H2); 

4.64 (1H. doublet of doublets. J = 4 & 7Hz); 

4.87 (2H. singlet). 



1.6-2.4 (4H. multiolefl: 
<s 2.1 (3H. singlet): 
2.18 (3H. singlet): 
2.2 (3H. singlet): 
2.4-2.7 (2H. multiplet): 
3.59 (3H. singlet): 
ss 4. 1 1 (2H. quartet. J = 7Hz): 
4.85 (2H. singlet). 



so 



160 



i 



0 207 581 



318 



PREPARATION 13 



2%rrnrs?eTAT^^^^ 

10 ml Of tetrahydrofuran containing 3.3 g of 
r^lt,r. ^®*'"®*''°'^y'^ethoxy-S.7.8.trim0thyl-2. 
octylchroman-2-carboxylate (prepared as described 
.n Preparation 12) were added dropwise to a r^Tx 

TaUe^fJ, hydride and 30 

wlls r^on? ""''^^ ' "'*^°9en stream, and 
wh,lst ,ce-coolmg. The resulting mixture was stirred 
for 3 hours at room temperature. Ethyl acetate and 
de; to the'T^' -cid were th^n ad- 

the or««nit ^^«« 'ce^ooling. and 

he organic layer was separated. Then the aqueous 

S:; ^d TT:"' -9^' 

a Zt^lT "'^'^ combined, washed with 

L drif^ ^^^"""^ chloride 

and dried over anyhdrous sodium sulphate The 
solvent was removed by distillation under rSuceS 
pressure, to give the title compound 



under a nitrogen stream at room temperatu,« and 

Z 2 IrT:: °' ^ 2^hloronitroben?ene 

heated for S^^oSsTso-c Te "° ^T''^'^ 
was then poured '^n:: Z^t^^^r^^^t^ 
benzene. The extract was washed vXtater ^ 

« raphy'=T^ SIv«f ' '"^^^ chromatog- 

rapny - 0.46 (developing solvent benzene). 

Nuclear Magnetic Resonance Spectrum (CDCI^ , 



0.7-1.0 (3H. muWplet): 
1.0-1.9 (14H. multiplet): 



Rf value on silica gel thin layer chromatography = 
?0M rSeT = 
Nudear Magnetic Resonance Spectrum (CDCI,) 8 

0.7-1.0 (3H. multiplet); 
1.0-2.3 (16H. muHiplet): 
2.10 (3H. singlet): 
2.15 (3H. singlet): 
2.20 (3H. singlet): 
' .59 (2H, broad triplet. J = 7H2): 
3.6 (5H. singlet): 
4.87 (2H. singlet). 
PREPARATION 14 

6-Methoxymethoxy-5.7.8-trimetfiy|-2-(4. 
nitrophenoxymethyl)-2.octylchroman (Step A2) 

hvdriH?- ® °' * ^^'^ suspension of sodium 
hydnde n mineral oil was added to a mixture of 3 

I ^'"^*'^°'«y"'«thoxy-5.7.8-trimethvI.2- 
octylchroman-2-ylmethanol (prepared as deslril!. 
.n Preparation 13, and 25 ni'of 'dimetfTwfoi;^^^^^ 



25 



1.9-2.3 (2H. nd); 



2.06 (3H. singlet); 
2.15 (3H. singlet); 
30 2.19 (3H. singlet); 

2.6 (2H. broad triplet. J = 7H2): 
3.60 (3H. singlet); 
4.05 (2H. singlet); 
4.87 (2H. singlet): 
6.97 {2H. doublet. J = 9Hz); 
8.18 (2H. doublet. J =9H2). 
PREPARATION 15 



35 



4S 



SO 



55 



2-octylchroman(StepA3.Deprotection) ^ 

A mixture of 3.7 g of 6-mettioxymethoxy 5 78- 

(prepared as described in Preparation 14) 10 ml of 
acetic acid. 30 ml of benzene'^and 0.75 ml of Ti% 

flux for 30 minutes. The reaction mixture was then 
P^nsd into water and extracted witi, benzene Th^ 
exfract was washed with water and dried over an! 
hydrous sodium sulphate. The solvent was Z 



181 



320 



moved by distillation under reduced pressure, to 
give the title connpound. 

Rf value on silica gel thin layer chromatography ^ 
0.34 (developing solvent. t>enzene). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
ppm: 

0.7-1.0 (3H, multiplet): 
1.0-1.85 (14H. multiplet); 
1.85-2.2 {2H. nd): 
2.10 (6H. singlet); 
2.16 {3H, singlet); 
2.63 (2H, broad triplet. J = 7H2); 
4.06 (2H, singlet); 

4.19 (IH. singlet, disappeared on adding heavy 
water); 

6.97 (2H. doublet. J = 9H2); 
8.19 {2H. doublet. J = 9H2). 
PREPARATION 16 



6-Acetoxy-5, 7, 8-trimethyl-2-(4-nitrophenox- 
ymethyl)-2-octylchroman (Step A3. Acylation) 

1.2 g of acetic anhydride was added to a 
niixture of 3.5 g of 6-hydroxy-5. 7, 8-trimethyl-2-(4. 
nitrophenoxymethyl>-2-octyichroman (prepared as 
described in Preparation 15), 10 ml of pyridine and 
10 ml of benzene, and the mixture was stirred for 2 
hours at room temperature. The reaction mixture 
was then poured into water and extracted with 
benzene. The extract was washed with 5% w/v 
aqueous hydrochloric acid and water, successively 
in that order, snc* d-feti^ over anhydrojc codiiirr. 
sulphate. The solvent was removed by distillation 
under reduced pressure, to give the title com- 
pound. 

Rf value on silica gel thin layer chromatography = 
0.4 (developing solvent, benzene). 



Nuclear Magnetic Resonance Spectrum (CDCn 
ppm: 

0.75-1.0 (3H. multiplet): 

s 

1-1-1.65 (12H, multiplet); 
1.65-2.15 (4H. nd); 
TO 1.99 (3H. singlet); 
2.04 (3H. singlet): 
2.08 (3H. singlet); 
2.32 (3H, singlet); 
2.63 (2H, broad triplet. J = 7H2): 
20 4.07 (2H. singlet); 

6.98 (2H, doublet. J = 9Hz); 
8.20 (2H. doublet. J = 9Hz). 
PREPARATION 17 



75 



25 



6-Acetoxy-2-{4-aminophenoxymethyl).5,7.8- 
30 trimethyl-2-octylchroman (Step A3. Hydrogenation) 

Using Paar's hydrogenation apparatus, a mix- 
ture of 4 g of 6-acetoxy-5.7.8-trimethyl-2-(4- 
nitrophenoxymethyl)-2-octylchroman (prepared as 

35 described in Preparation 16), 0.8 g of 10% w/w 
palladium-on-carbon, 30 ml of methanol and 10 ml 
of benzene was stirred for 5 hours under 3-5 at- 
mospheres (about 3-5 bars) pressure of hydrogen. 
The catalyst was filtered off. and the filtrate was 

40 condensed by evaporation under reduced pressure. 
The crystals thus obtained were washed with hex- 
ane to give the title compound, melting at 112- 
114*0. 



45 



Nuclear Magnetic Resonance Spectrum (CDCI,) S 



0.7-1.05 (3H. multiplet): 
50 1 .05-1 .65 (1 2H, multiplet); 
1.65-2.2 (4H. nd): 
1.97 (3H. singlet); 
2.02 (3H. singlet): 
2.10 (3H. singlet): 



55 



162 



321 
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2.31 (bH, singlet); 

2.59 (in, broad triplet, J^7Hz); 

3,86 (2H. singlet); 
6.62 (2H. doublet. J = lOHz): 
6.75 (2H. doublet. J = 1 0Hz). 
PREPARATION 18 



chloropropionate (Step A4) 

3.5 ml of cbncentrated hydrochloric acid. l 7 
7^ ml of ethyl acrylate were added dropwise sue- 

ana at 5-10 C. to a mixture of 3.2 g of B-acetoxv-P. 
(4-am.nophenoxy methyl)-5. 7. 8.LethySw 

i^nTeated" o 1^^'°" '"''^"^^ 

ni « ^ ^'""^"^ temperature), and 

O/I g of cuprous oxide was slowly added After 

rea°c2on r!:"*'"' ^^^^^ cea:ed.Te 

ohl f anhydrous sodium sul- 

Ser redl^L^^ '""""^^^ un- 

der reduced pressure. The residue was purified bv 
s^ica gel column chromatography using T cJ? by 
volume mixture of cyclohexane and efhyl acetate 
as eluent. to give the title compound 

ano L, , (developing solvent, cyclohex- 

anerethyl acetate = 9:1 by volume). 

Nudear Magnetic Resonance Spectrum (CDCI,) a 



70 



20 



25 



30 



35 



40 



45 



0.8-1.05 (3H. multiplet); 

1.05-1.65 (15H. multiplet): 

1.65-2.2 (4H. nd); 

1.97 (3H. singlet); 
2.03 <3H. singlet): 
2.09 (3H. s/nglet): 



so 



55 



2.30 (3H. singlet): 

2.6 (2H. broad triplet. J = 7H2): 

3.07 (1H. doublet of doublets. J = 7 & UHz); 
3.30 (1H. doublet of doublets. J = 7 & 14^2,. 
3.92 (2H. singlet): 

4-18 (2H. quartet. J = 7H2); 
4.36 (1H. triplet. J = 7H2): 
« 6.85 (2H. doublet. J » 9H2): 
7.13 (2H. doublet. J = QHz). 
PREPARATION 19 

n.1.3.3-tetramethylbutyl)chroman-»-one (Step 01) 
°^ 9 °^ 5-acetoxy-2-hydroxy-4. 

for fat 

00m temperature, and then heated under reflux for 

^ men ^ ^ «a,l't,pC,- 
m«sol™„, was ^ ^ 

ducM pressure, -n,, residue wM nixed wiiTls t 

fS'r'^^"^--rrdTHi^ 

chromatographyrelj;;;ti; r2o"TySLT^^^ 
ture Of benzene and ethyl ace^te. LTr^^: 

iXTiSi^7%:° - - 

Nuclear Magnetic Resonance Spectrum (CDCW « 



0.76 (9H. singlet): 
1 J6 (6H. singlet): 



1.57 (3H. singlet); 



163 



323 



1.83 (2H. singlet); 
2.32 (3H. singlet): 
2.74 (1H. doublet. J'lTHz): 

3.10 <tH, doublet. J = ITHz); 

4.11 & 4.24 (2H. AB type. J=9H2): 
6.95 (2H. doublet J = 9H2): 

6.98 (1H. sing'et): 

7.50 (1H. singlet): 

8.20 (2H. doublet. J = 9H2). 

PREPARATION 20 

6-Acetoxy-4-hydro)cy-2-methyI.2-(4- 
nitrophenoxymethyl)-7-(1 .1 .3.3-tetramethylbutyl>- 
chroman (Step F1) 

1g of sodium borohydride was added, whilst 
ice-cooling, to a mixture of 100 ml of methanol and 
10 ml of benzene containing 13 g of 6-acetoxy-2- 
methyl-2-(4-nitrophenoxymethyl)r7.(l ,i .3.3. 
tetramethylbtxtyl)chroman-4-one (jirepared as de- 
scribed in Preparation 19). and the mixture was 
stirred for 30 minutes whilst ice-cooling. The reac- 
tion mixture was then poured into Ice-water. neu- 
tralized with 10% w/v aqueous hydrochloric acid 
and extracted with benzene. The extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was removed by dis- 
tillation under reduced pressure. The residue was 
punfied by silica gel column chromatography, elut- 
ed with a 4:1 by volume mixture of benzene and 
ethyl acetate, to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.32 (developing solvent benzene:ethvl 
acetate « 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (GDCI,) t 
ppm: " 

0.77 (9H. singlet): 

1.34 (6H. singlet): 

1.54 (3H. singlet): 

1.80 (2H. singlet): 

1.85-2.25 (IH.nd): 
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2.29 (3H. singlet): 

2.48 (1H. doublet of doublets. J «7 & 14Hz): 
4.02 (2H. ABtype. J = 12Hz): 
4.7-5.0 (1H. multiplet); 
6.85 (1H. singlet): 
6.95 (2H. doublet. J = 9Hz); 
7.08 (1H. singlet): 
« 8.1 8 (2H. doublet. J = 9Hz). 
PREPARATION 21 



70 



20 



25 



30 



35 



(a) 6-Hydroxy-2-methyl-2-(4^ltrophenoxymethy|).7. 
(l.1.3.3-tetramethylbutyl)-2H-chromene and 

(b) 6-Acetoxy-2-methyl-2-(4-nitrophehoxymethyl).7. 
(l.1.3.3-tetramethylbutyl)-2H-chromene (Step ^) 

A solution of 10.2 g of 6-acetoxy-4-hydroxy-2- 
methyl-2-(4-nitrophenoxymethyl)-7-(1 .1 .3.3- 
tetramethylbutyl)chroman (prepared ^'described 
in Preparation 20) and 0.4 g of e-toluenesulphonic 
acid in 200 ml of benzene was heated under reflux 
for 30 minutes under a nitrogen stream. The reac- 
tion mixture was then poured into ice-water and 
extracted with benzene. The extract was washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was removed by distillation un- 
der reduced pressure. The residue was purified by 
silica gel column chromatography, eluted with ber^ 
zene. to give the title compounds (a) and (b). 

Rf value on silica gel thin layer chromatog- 
40 raphy (developing solvent bonzene:ethyl acetate 
- 20:1 by volume) » 0.53 and 0.50. respectively. 

!l",f!f.T. '^^9"®"= Resonance Spectrum (a) - 
\w^C.']} a ppm: 

0.75 (9H. singlet): 
1.38 (6H. singlet): 
so 1.56 (3H. singlet): 
1.89 (2H. singlet); 
4.09 {2H. singlet): 



55 



4.43 (IH, singlet disappeared on adding heavy 
water); 



164 
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5.63 (1H, doublet. J^IOHz): 

6.32 (1H. singlet): 

6.41 (1H. doublet. J = 10H2): 

6.73 (1H, singlet); 

6.96 (2H, doublet* J-9Hz); 

8.20 (2H. doublet, J = 9H2). 

Nuclear Magnetic Resonance Spectrum (b) 
(CDCI,) B ppm: 

' 0.76 (9H. singlet): 

1.32 (6H, singlet); 

1.58 (3H. singlet); 

1.79 (2H. singlet); 

2^9 (3H. singlet): 

4.10 (2H. singlet): 

5.62 (1 H. doublet. J = 1 0Hz); 

6.43 (1 H, doublet. J = 1 0Hz); 

6.69 (1H. singlet): 

6.79 (IH. singlet): 

6.93 (2H. doublet. J = 9H2); 

8.18 (2H. doublet. J = 9Hz). 

PREPARATION 22 



6-Acetoxy-2-(4-aminophenoxymethyl>-2-methyI-7- 
(1,1.3.3-tetramethylbutyl)chroman (Step F5) 

Using Pear's hydrogenation apparatus, a mix- 
ture of 9.1 g of 6-acetoxy-2-methyl-2-(4- 
nltrophenoxymethyI)-7-(1 ,1 ,3.3-tetramethylbutyl)-2 
H-chromene (prepared as described in Preparation 
21), 2 g of 10% w/w paIladium-on-cartx)n and 150 
ml of methanol was stinred for 10 hours under 3-5 
atmospheres (about 3-5 bars) pressure of hydro- 
gen. The catalyst was filtered off. and the filtrate 
was condensed by evaporation under reduced 
pressure. The residue was purified by silica gel 
column chromatography, eluted with a 10:1 by vol- 
ume mixture of tjonzene and ethyl acetate, to give 
the title compound. 



Rf value on silica gel thin layer chromatog- 
raphy = 0.27 (developing solvent, benzenerethyl 
acetate = 9:1 by volume). 

5 Nuclear Magnetic Resonance Spectrum (CDCI,) S 
ppm: 

0.77 (9H, singlet); 
70 1.34 (6H, singlet); 

1.42 (3H, singlet): 

1.7-2.2 (2H, nd): 

1-78 (2H, singlet): 

2.27 (3H. singlet); 
20 2.65 (2H. broad quartet. J = 7Hz): 

3-36 (2H, broad singlet, disappeared on adding 
heavy water); 

25 3.85 (2H, AB type J = 9Hz); 

6-54-6.88 (6H, multiplet). 

PREPARATION 23 



IS 



30 



35 



Ethyl 3-{4-[6-acetoxy-2-methyI.7-(1 .1 ,3.3- 

tetramethyIbutyl)chroman-2-ylmethoxylphenyl}-2- 
chloroproplonate (Step A4) 



Following the same procedure as described in 
Preparation 18. 7.9 g of 6-acetoxy-2-(4- 
aminophenoxymethyI)-2-methyl-7-(1 ,1 .3.3- 
tetramethylbutyl)chroman (prepared as described 

40 in Preparation 22). 1.6 g of sodium nitrite, 9 ml of 
concentrated hydrochloric acid, 18 g of ethyl ac- 
rylate. 260 mg of cuprous oxide, 90 ml of acetone 
and about 5 ml of water were reacted, to give the 
title compound. 

-cs Rf value on silica gsl thin layer chromatog- 

raphy = 0.55 (developing solvent. benzene:ethyl 
acetate = 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (COCI,) S 
so ppm: 



0.78 (9H, singlet): 
1.22 (3H, triplet, J = 7H2); 
1.35 (6H, singlet): 
1.43 (3H, singlet); 



55 



165 



327 
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1.7-2.3 (2Hi nd); 

1.79 (2H, singlet): 

2.27 (3H. singlet); 

2.70 (2H. broad triplet, J = 6Hz): 

3.07 (1H. doublet of doublets. J = 7.5 & 15Hz): 

3.32 (1H. doutHet of doublets, J = 7.5 & 15Hz); 

3.91 (2H, AB type. J = 9Hz); 

4.18 (2H. quartet. J = 7Hz); 

4.37 (1H. triplet. J = 7Hz); 

6.72 (1 H, singlet); 

6.85 (1H. singlet): 

6.86 {2H. doublet. J = 9Hz): 
7.16 (2H, doublet, J =9Hz). 
PREPARATION 24 



6-Acetoxy-2-(4-aminophenoxymethy!)-2-mettiyl-4- 
oxo-7-(1,1,3,3-tetramethy!butyl)chroman (Step D2) 

12.3 g of 6-acetoxy-2-methyI-2-(4-nltrophenox- 
ymethyl)-7-(1 .1 ,3.3-tetramethylbutyl)chroman-4-one 
(prepared as described in Preparation 19) were 
dissolved in a mixture of 200 ml of methanol and 
20 ml of benzene, and then catalytically reduced 
for 6 hours at room temperature, in the presence of 
2.4 g of 10% w/w paliadium-on-cartK)n. under 1 
atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off. and the filtrate was 
condensed by evaporation under reduced pressure. 
The residue was purified by silica gel column 
chromatography, eluted with a 4:1 by volume mix- 
ture of benzene and etnyl acetate, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.29 (developing solvent t>enzene:ethy1 
acetate = 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (COCd) B 
ppm: 

0.78 (9H, singlet): 

1.37 (6H. singlet): 

1.52 (3H. singlet): 



1.83 (2H. singlet): 

I. 

2.30 (3H, singlet): 

5 2.66 (1 H. doublet. J = 17Hz): 

3.1 0 (1 H. doublet. J = 1 7Hz): 

3.4 (2H, broad singlet, disappeared on adding 
10 heavy water): 

3.92 & 4.06 (2H. AB type. J =9Hz): 

6.58 (2H, doublet. J = 9Hz): 

IS 

6.76 (2H, doublet. J = 9Hz): 
7.00 (1H, singlet): 
20 7.50 (1 H, singlet). 
PREPARATION 25 



25 Ethyl 3-{4-[6-acetoxy-2-methyl-4-oxo-7-(1 .1 .3,3- 
tetramethyIbutyI)chroman-2-ylmethoxy]phenyl};2- 
chloropropionate (Step D3) 

Following the same procedure as described in 
JO Preparation 18. 9 g of 6-acetoxy-2-(4-aminophenox- 
ymethyl)-2-methyl-7-(1 .1 .3.3-tetramethylbutyl)- 
chroman-4-one (prepared as descrifc)ed in Prepara- 
tion 24), 1.8 g of sodium nitrite, 10 ml of con- 
centrated hydrochloric acid, 20 g of ethyl acrylate, 
35 0.3 g of cuprous oxide, 100 ml of acetone and 
about 8 ml of water were reacted, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.32 (developing solvent. benzene:ethyl 
40 acetate = 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCU) 5 
ppm: 

4Z C.72 (?H, singlet); 

1 .23 (3H, triplet, J = 7 Hz); 
1.38 (6H. singlet): 

50 

1.53 (3H, singlet): 
1.85 (2H. singlet): 
55 2.30 (3H. singlet): 

2.69 (1H, doublet. J = 17Hz): 
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3-08 (1H. doublet of doublets, J =7.5 & 15Hz): 

3.10 (1H. doublet. J= 17H2): 

3.32 (1H. doublet of doublets, J - 7.5 & ISHz); 

3.99 & 4.12 (2H. AB type. J = 1 0.5H2): 

4,18 (2H, quartet, J = 7H2): 

4,36 {1H, triplet, J = 7H2); 

6.82 (2H. doublet, J = 9H2): 

7.01 (1H. singlet); 

7.1 6 {2H. doublet. J = 9H2); 

7.52 (1H. singlet). 
PREPARATION 26 

5-{4-[6-Acetoxy-2-methyl-4-oxo-7-(1 .1 ,3,3- 

tetramethylbutyl)chroman-2-ylmethoxy]benzyl}-2- 

lminothia20lidin-4-one 

After completing the silica gel column 
chromatography described in Example 6, the col- 
umn was further eluted with a 4:1 by volume mix- 
ture of benzene and tetrahydrofuran. to give the 
title compound melting at 1 25-1 30 •C. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
5 ppm: 

0.77 (9H. singlet): 

1.39 (6H, singlet): 

1.53 (3H, singlet); 
1.89 (2H. singlet); 
2.34 {3H. singlet); 
2.6-3.0 (1H. nd); 

2.75 (1H. doublet. J = 16H2): 
3.1 3 (1 H, doublet. J = 1 6H2): 
•3.40 (1H. doublet of doublets. J = 4 & 14H2); 
4.17 (2H. singlet); 



6.87 (2H. doublet. J « GHz); 
7.01 (1 H, singlet); 
5 7.20 (2H, doublet. J = GHz); 
7.46 (1H. singlet); 

7.8-8.7 (2H, broad, disappeared on adding heavy 
10 water). 

PREPARATION 27 



75 Ethyl 2-(3,7-dimethyloctyl)-6-methoxymethoxy 
5,7.8-trimethylchromanspiro-4.2'-(1\3'-dithiano)-2- 
carboxylate (Step E4) 

17.7 ml of a hexane solution containing 1.62 
20 mmole/ml of butyllithium were added dropwise un- 
der a nitrogen stream at a temperature between * 
60*C and -50*C to a solution of 2.9 g of 
diisopropylamine in 30 ml of tetrahydrofuran, and 
the mixture was allowed to stand for 10 minutes at 
25 room temperature. 10 ml of tetrahydrofuran con- 
taining 6 g of ethyl 6-methoxymethoxy-5.7,8- 
trimethylchromanspiro-4.2'-(r,3'-dithiane)-2- 
carboxylate (prepared as described in Preparation 
3) were added dropwise to the reaction mxiture at - 
30 60*C. The reaction mixture was stirred for 1 hour, 
and then 5 ml of tetrahydrofuran containing 6.4 g of 
3,7-dimethyloctyl bromide were added dropwise, 
and the . mixture was stirred for a further 1 hour at 
the same temperature. After the mixture had been 
35 stirred for a further 1 hour at room temperature and 
then stirred for 1.5 hours at 45-50*C, the resulting 
mixture was allowed to stand ovemight at room 
temperature. The reaction mixture was then poured 
into ice-water and extracted with ethyl acetate. The 
40 extract was washed with a saturated aqueous solu- 
tion of sodium chloride and dried over anhydrous 
sodium sulphate. The solvent was removed by 
distillation under reduced pressure. The residue 
was pur\fie6 by silica pel column chromatopraohy, 
45 eluted with a 10:1 by volume mixture of hexane 
and ethyl acetate, to give the title compound as a 
pale yellow oily substance. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.57 (developing solvent, t>en2ene:ethyl 
so acetate « 20:1 by volume). 



55 



4.48 (1H. doublet of doublets. J = 4 & IOH2); 
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Nuclear Magnetic Resonance Spectrnm (CDCI,) s 

ppm: I 

0.87 (9H. doublet, J = 7Hz): 

5 

1.0-2.3 (14H. multlplet): 
1.17{3H, triplet, J = 7Hz): 

2.17 (3H. singlet): ,0 
2.21 (3H. singlet): 
2.3-2.9 (2H, nd); 

15 

2.62 (1 H, doublet, J = 14Hz): 
2.83 (3H. singlet); 

2.97-3.5 {2H. multiplet): 20 

3.59 (3H, singlet): 

3.73 (1 H, doublet. J = 1 4H2); 

25 

4.03 (1 H. quartet. J = 7H2); 
4.07 (1 H. quartet. J = 7H2): 

4.88 (2H. singlet). 30 
PREPARATION 28 



2-(3,7-Dimethyloctyl)-2-hydroxymethyl-6- 3 
methoxymethoxy-5,7.8-trimethylchromansplro-4. 2'- 
(r,3'-dlthiane) (Step E5) 

20 ml of tetrahydrofuran containing 4 g of ethyl 
2-(3,7-dimethyloctyI>-6-methoxymethoxy-5,7,8- 4i 
trimethylchromanspiro-4,2'-(1'.3'-dithiane)-2- 
carboxylato (prepared as described In Preparation 
27) were added dropwise under a nitrogen stream 
and whilst ice-cooling to a mixture of 0.41 g of 
lithium aluminium hydride and 30 ml .Of <2 
tetrahydrofuran, and the mixture was then stin-ed 
for 3 hours at room temperature. About 10 ml of 
ethyl acetate and about 30 ml of 5% w/v aqueous 
hydrochloric acid were then added, and the organic 
layer was separated. The aqueous layer was fur- so 
ther extracted with ethyl acetate. The organic layer 
and the ethyl acetate extract were combined and 
washed with a saturated aqueous solution of so- 
dium chloride and then dried over anhydrous so- 
dium sulphate. The solvent was removed by dis- 55 
filiation under reduced pressure to give the title 



compound as a pale yellow oil. 

Rf value on silica gel thin layer chromatography s 
0.36 (developing solvent benzenerethyl acetate s 
20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI ) 5 
ppm: " 

0.87 (9H, doublet. J = 7Hz): 

1.0-2.0 (12H. multiplet): 

2.0-2.5 (2H. nd): 

2.08 (3H. singlet): 

2.20 (3H. singlet): 

2.34 (1H. broad singlet, disappeared on adding 
heavy water): 

2.5-3.0 (3H, multiplet): 

2.92 (3H. singlet): 

/ 

3.0-3.6 (4H, multiplet); 
3.61 (3H, singlet); 

3.76 (1H. doublet of doublets. J = 6 & 12Hz): 
4.89 (2H. singlet). 
PREPARATION 29 



2-(3,7-DimethyIoctyl)-6-methoxymethoxy-5,7,8- 
trimethyl-2-(4-nitrophenoxymethyl)chromanspiro- 
4.2'-(V,3*-dlthiane) (Step E6) 

0.46 g of a 55% w/w suspension of sodium 
hydride in mineral oil were added to a mixture of 
3.6 g of 2-(3,7-dimethyloctyl)-2-hydroxymethyl-6- 
methox-ymethoxy-5.7.S-trimelhyIchromanspiro-4,2'- 
(r.3'-dithiane) (prepared as described in Prepartion 
28) and 30 ml of dimethylformamide under a nitro- 
gen stream at room temperature, and the resulting 
mixture was heated at 50-C for 2 hours. A mixture 
of 1.66 g of 2-chloronitrol>enzene and 3 ml of 
benzene was added dropwise. and then the mixture 
was heated at 50*0 for 2 hours. The reaction 
mixture was then poured into water and extracted 
with benzene. The extract was washed %vith water 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure. 
The residue was purified by silTca gel column 
chromatography, eluted with a 50:1 by volume mix- 
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ture of benzene and ethyl acetate, to give the tital 
compound. i 

Rf value on silica ge! thin layer chromatography = 
0.55 (developing solvent. t>enzene:ethyl acetate. » 
20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIj) S 
ppm: 

0.87 (9H. doublet. J = 7H2); 
1.0-2.3 (14H. multiplet): 
2.08 (3H. singlet); 
2.21 (3H, singlet): 
2.3-3.0 (3H. multiplet); 
2,89 (3H, singlet); 
3.0-3.6 (3H, multiplet); 
3.61 (3H. singlet); 
3.99 (1H. doublet, J = 9H2); 
4.45 (1H, doublet. J- 9Hz); 
4.89 (2H, singlet); 
6.92 (2H. doublet. J = 9H2); 
8.17 (2H, doublet. J = 9Hz). 
PREPARATION 30 

2-(3,7-Dimethyloctyl)-6-hydroxy-5.7.8-trimethyl-2- 
(4-nitrophenoxymethyl)chroman-4-one (Steps E7 
and A3, Oeprotection) 

A mixture of 3.4 g of 2-(3.7-dimethyloctyl)-6- 
metnoxymetnoxy-5,7,8-tnmetnyi-2-(4- 
nitrophenoxymethyl)chromanspiro-4,2 -(I \3*- 
dithiane) (prepared as descril>ed in Preparation 29),* 
2.2 g of mercuric chloride, 1 .7 g of mercuric oxide, 
10 ml of tetrahydrofuran, 27 ml of methanol and 3 
ml of water was heated under reflux for 2 hours. 
Benzene was then added to the reaction mixture, 
and the insoluble residue was filtered off. The 
filtrate was washed with an aqueous ammonium 
sulphate solution, and then with water, and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off under reduced pressure. 30 ml of t>en- 
zene. 10 ml of acetic acid and 0.5 ml of 10% w/v 
aqueous sulphuric acid were added to the residue. 
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and the mixture was heated under reflux for 30 
minutes. The reaction mixture was then poured into 
water and extracted with benzene. The extract was 
washed with water and dried over anhydrous so- 

5 dium sulphate. The solvent was distilled off under 
reduced pressure.* The residue was subjected to 
silica gel column chromatography, eluted with a 
100:3 by volume mixture of benzene and ethyl 
acetate, and the resulting crystals were recrystal* 

10 lized from a mixture of benzene and hexane to give 
the title compound, melting at 121-123'C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) a 
ppm: 0.85 (9H. doublet. J = 7Hz); 

1.0-1.7 (10H, multiplet); 

1.7-2.1 (2H, multiplet): 

20 2.11 (3H, singlet); 

2.21 (3H. singlet); 

2.55 (3H. singlet): 

25 

2.76 & 2.98 (2H, AB type. J = IBHz); 

4.16 (2H, singlet): 

30 4.57 (1H. singlet, disappeared on adding heavy 
water): 

7.96 (2H. doublet. J =*9Hz); 
35 8.20 (2H. doublet. J - 9Hz). 
PREPARATION 31 



40 6 Acetoxy -2-(3,7-dimethyloctyl)-5,7,8-trimethyl-2- 
(4-nitrophenoxymethyl)chroman-4-one (Step A3. 
Acylation) 

Following the same procedure as described in 
45 Preparation 16. 1.6 g of 2-(3,7<iim6thyloclyI)-C- 
hydroxy-5,7,8-trimethyl-2-(4-nltrophenoxymethyl)- 
chroman-4-one (prepared as described in Prepare-, 
tion 30), 0.5 g of acetic anhydride. 5 ml of pyridine 
and 10 ml of benzene were reacted, to give the 
50 title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.41 (developing solvent, benzene:ethyl 
acetate = 20:1 by volume). 

55 
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Nuclear Magnetic Resonance Spectrum (CDCM 6 
ppm: 

0.85 (9H. doublet. J =7H2); 
1.0-2.0 {12H. multiplet): 
2.08 (3H. singlet): 
2.11 (3H. singlet): 
2.33 (3H. singlet): 
2.41 (3H. singlet): 

2.80 & 3.00 {2H. AB type. J = 1 6Hz); 

4.17 {2H. singlet): 

6.95 (2H. doublet. J = 9Hz): 

8.20 (2H. doublet. J = 9Hz). 

PREPARATION 32 

6-Acetoxy-2-(4-aminophenoxymethyl)-2-(3.7- 
d^ethyloctyl-5.7.8-trimethylchroman-4-one (Step 



Following the same procedure as described in 
Preparation 24. 1.95 g of 6-acetoxy.2-{3.7. 
dimethyloctyl)-5.7.8-trimethyl-2-(4- 
nitrophenoxymethyl)chroman-4-one (prepared as 
described in Preparation 31) was treated with 0.4 g 
of 10% w/w palladium-on-carbon, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.31 (developing solvent, benzenerethyl 
acetate = 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCU S 
ppm: ' 

0.85 (9H. doublet. J = 7Hz): 
1.0-2.0 (12H. multiplet): 
2.09 (3H. singlet): 
2.13 (3H. singlet): 
2.32 (3H. singlet): 
2.41 (3H. singlet): 

2.77 & 3.00 (2H. AB type. J = 16Hz): 



3.4 (2H. broad singlet, disappeared on addinr 
heavy water); "* 

3.99 (2H. singlet): 

s 

6.60 (2H, doublet J=9Hz): 
6.70 (2H. doublet. J = 9Hz). 
TO PREPARATION 33 



tri!ll'.h ,2f-r^-^'=«*°'^-2-(3.7-dimethyloctyl).5.7.8- 
tnmethyl-4-oxochroman-2-ylmethoxy]phenylV.2- 
15 chloropropionate (Step D3) 

Following the same procedure as described in 
Preparation 18. 1.6 g of 6-acetoxy-2-(^ 
aminophenoxymethyl)-2-{3.7-dimethyloctyl)-5 7 8- 

so frimethylchroman-4-one (prepared as describ^ in 
Preparation 32). 0.28 g of sodium nitrite. 1.7 ml of 
concentrated hydrochloric acid. 3.3 ml of ethyl ao- 
ryiate and 0.1 g of cuprous oxide were reacted to 
give the title compound. 

25 Rf value on silica gel thin layer chromatog- 

raphy = 0.45 (developing solvent, benzeneiethyl 
acetate = 20:1 by volume). ^ 

Nuclear Magnetic Resonance Spectrum (CDOJ s 
30 ppm: » 1/ - 



35 



0.86 (9H. doublet. J = 7Hz): 
1.0-2.0 (12H. multiplet): 
1.24 (3H. triplet J = 7Hz): 
2.09 (3H. singlet): 
fo 2.13 (3H. singlet): 
2.33 (3H. singlet): 
2.42 (3H. singlet): 
2.80 & 2.98 (2H. AB type. J = 16Hz): 
3.07 (1H. doublet of doublets. J = 7 & 14Hz): 
50 3.31 (1 H. dout)let of doublets. J = 7 & l4Hz): 
4.06 (2H. singlet): 
4.18 (2H. quartet J»7Hz): 
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■ 4.37(1 H.tripret. J =7H2): 
6.83 (2H. doublet. J = 9H2); 
7.1 5 (2H. doublet. J a SHz), 
PREPARATION 34 

6-Methoxymethoxy-2.5.7.8-tetramethy|.2-(5- 
nitropyridin-2-yloxymethyl)chroman (Step A2. Intro- 
auction of Aromatic group) 

0.96 g of a 55% w/w suspension of sodium 
hydride in mineral oil was washed 4 times with 
cyclohexane and then slowly added to a mixture of 
5.0 g of 2-hydroxymethyl-6-methoxymethoxy- 
2.5.7.8.tetramethylchroman (prepared as described 
in Preparation 1 of copending EP-A 0139421) and 
20 ml of dimethylformamide. under a nitrogen 
stream at room temperature. The reaction mixture 
was heated at SO'C for 10 minutes and then cool- 
ed to 10-C. 4.2 g of 2-chloro-5-nitropyridine were 
then added in limited amounts. The reaction mix- 
ture was allowed to stand overnight at room tem- 
perature and poured into water. The resulting mix- 
ture was extracted with benzene. The extract was 
washed with water and dried over sodium sulphate 
The solvent was distilled off under reduced pres- 
- sure, and the residue was purified by silica gel 
column chromatography, elute with a 25:1 by vol- 
ume mixture of benzene and ethyl acetate, to give 
the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy - 0.56 (developing solvent, benzenerethyl 
acetate = 10;1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCW S 
ppm: ' 

1.40 (3H. singlet): 
1.7-2.3 (2H. multiplet): 
2.02 (3H. singlet): 
2.17 (6H. singlet): 
2.BS {2H. broad triplet. J « 6Hz): 
3.61 (3H, singlet): 
4,51 (2H. singlet): 
4.88 (2H. singlet): 



6.87 (1 H. doublet. J «9Hz): 
8.37 (1H. doublet of doublets. J = 9 & 3Hz): 
5 9.06 (1 H. doublet. J « 3Hz). 
PREPARATION 35 



TO 



75 



20 



25 



30 



6-Hydroxy-2.5.7.8-tetramethyJ-2-(5-nitropyridin-2- 
yloxymethyl)chroman (Step A3. Deprotection) 

1 g of 10% wAf aqueous sulphuric acid was 
added to 45 ml of acetic acid containing 5.2 g of 6- 
methoxymethoxy-2.5.7.8-tetramethyl-2-(5- 
nitropyridin.2-yloxymethyl)chroman (prepared as 
described in Prepation 34). and the resulting mix- 
ture was heated at 55-58-C for 15 minutes. The 
reaction mixture was cooled, poured into a mixture 
Of 75 g of sodium bicarbonate and 75 g of ice and 
then extracted with ethyl acetate. The extract* was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was distilled off under 
reduced pressure. The residue gave the title com- 
pound as a light-brown oil. 

Rf value on silica gel thin layer chromatog- 
raphy a 0.46 (developing solvent, benzenerethyl 
acetate = 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (COCK) s 
ppm: V 



1.39 (3H. singlet): 
35 1 .7-2.3 (2H. multiplet): 
2.05 (3H, singlet): 
2.11 (3H. singlet): 

■40 

2.15 (3H. singlet): 

2.67 (2H. broad triplet, J = 6H2): 

4.19 (1H. singlet, disappeared on addino heavy 
water): 

4.50 (2H. singlet). 
50 6.85 (1H. doublet. J = 9Hz): 

8.36 (1H. doublet of doublets. J = 9 & 3H2): 
9.06 (1H. doublet. J = 3Hz). 
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6-AcetO)cy-2.5,7,8-tetramethyl-2-(5-nltropyridin-2- 
^ yloxymethyl)chroman (Step A3. Acylation) 

Following the same procedure as described in 
Preparation 16. 5^ g of 6-hydroxy.2.5.7,8- 
tetramethy!-2-{5-nitropyridin-2-yloxymethyl)- 
chroman (prepared as described In Preparation 
35). 3 ml of acetic anhydride, 3 ml of pyridine and 
about 20 ml of benzene were reacted to give the 
title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.52 (developing solvent, benzeneiethyl 
- acetate = 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (COCI,) 6 
ppm: 

1.40 (3H. singlet): 

1.7-2.3 (2H, multiplet): 

Z02 (9H, singlet); 

2.32 (3H. singlet); 

2.69 (2H. broad triplet. J«6H2); 

4.52 (2H, AB type. J = 12H2): 

6.86 (1H. doublet. J = 9H2); 

8.36 (1H. double of doublets, J = 9 & 3H2); 

9.07 (1H, doublet. J = 3Hz). 

PREPARATION 37 



6-Acetoxy-2-(5-aminopyridin-2-yloxymethyl). 
2.5,7,8-tetramethylchroman (Step A3, Hydrogena- 
tlori) 

6 g of 6 acetoxy-2.5.7.8-tetramethyl-2-(5- 
nitropyridin-2-yloxymethyl)chroman (prepared as 
describou in Preparation 35) were dissolved in a 
mixture of 80 ml of methanol and 15 ml of ben- 
2ene. and, in the presence of 1.5 g of 10% w/w 
paIladium-on-cart>on, were catalytically reduced at 
room temperature for about 20 hours under about 1 
atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off. and the filtrate was 
condensed by evaporation under reduced pressure, 
to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.04 (developing solvent. ben2ene;ethyl 
acetate = 10:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCl ) 
ppm: 

1.39 (3H. singlet); 

5 

1.6-2.4 (2H, multiplet); 
1.97 (3H. singlet); 
TO 2.01 (3H. singlet); 
2.07 (3H, singlet): 
2.30 (3H. singlet); 

75 

2.64 (2H, broad triplet, J = 6H2): 

3.9 (2H. broad singlet, disappeared on adding 
heavy water); 

20 

4^5 (2H, AB type. J = 12H2); 
6.61 (1 H, doublet. J = 9H2); 
25 7.02 (1 H, doublet of doublets. J = 9 & 3H2); 
7.64 (1H, doublet, J = 3H2). 
PREPARATION 38 

30 

Ethyl 3-[2-(6-acetoxy-2.5.7.8-tetramethylchroman-2. 

ylmethoxy)pyridin-5-yl>2-chloropropionate (Step 
A4) 

35 

Following the same procedure as described in 
Preparation 18. 4.5 g of 6.acetoxy-2-(5. 
aminopyridin-2-yloxymethyl)-2,5,7.8- 
tetramethylchroman (prepared as described in 

40 Preparation 37). 1.1 g of sodium nitrite. 5 ml of 
concentrate hydrochloric acid, 10 g of ethyl ac- 
rylate. 175 mg of cuprous oxide. 40 ml of acetone 
and about 2.5 g of water were reacted, to give the 
title compound. 

^5 Rf value on silica gel thin layer chromatog- 

raphy = 0.45 (developing solvent ben2ene:ethyl 
acetate = 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCl,) i 
so ppm: • 

1.26 (3H, triplet, J = 7.5H2); 
1.40 (3H. singlet); 
1.7-2.3 (2H, multiplet); 



1.99 (3H. singlet); 
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2.02 (3H. singlet): 

2.07 (3H. singlet): 

2.31 (3H. singlet); 

2.65 <2H. broad triplet. J = 6H2): 

3,07 (1H. doublet of doublets. J = 13.5 & 7.5H2): 

3.30 (1 H, doublet of doublets, J = 13.5 & 7.5H2); 

4.0-4.5 (5H. multlplet), 

6.72 (1H. doublet. J = 9Hz): 

7.48 (1H, doublet of doublets, J =9 & 3H2); 

8.02 (1 H, doublet. J = 3H2). 

PREPARATION 39 



5-Acetoxy-4-t-butyl-2-hydroxyacetophenone 

A mixture of 100 g of t-butyfhydroqulnone. 130 
ml of acetic anhydride and 1 kg of a boron 
trifluoride-acetic acid complex salt (boron trifluoride 
content 40%) was heated for 2 hours at 60*C, 
whilst stirring, and was then heated for a further 2 
hours at 90 •C. The reaction mixture was cooled, 
and then it was poured into 3 litres of ice-water and 
extracted with benzene. The benzene extract was 
washed with a saturated aqueous solution of so- 
dium bicarbonate and then with water and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the resulting oily residue was puri- 
fied by silica gel column chromatography eluted 
with benzene, to give the title compound, melting 
at 86.5-87.5»C. 

PREPARATION 40 



6-Acetoxy-7-t-buti'l-2-methyI-2-{2-methy!-5- 
nitrophenoxymethyl)chroman-4-one (Step D1) 

Following the same procedure as described In 
Preparation 19. 4.78 g of 5-acetoxy-4-t-butyl-2- 
hydroxyacetophenone (prepared as descrit>ed in 
Preparation 39). 4.0 g of 1-(2-methyl-5- 
nitrophenoxy)propan-2-one. 2.0 g of pyn^olidine, 50 
ml of benzene. 4 ml of acetic anhydride and 50 ml 
of pyridine were reacted, to give the title com- 
pound, as a slightly red. foamy substance. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.24 (developing solvent, benzenerethyl 
acetate = 20:1 by volume). 
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Nuclear Magnetic Resonance Spectrum [(CH,),CO] 
S ppm: 

1.32 (9H. singlet): 

5 

1.63 (3H. singlet): 

2.17 (3H, singlet): 
10 2.32 (3H. singlet): 

2.90 (1H, doublet, J = 16.5H2): 

3.15 (1H. doublet. J = 16.5Hz): 

4.43 (2H. AB type. J = 1 2Hz): 

6.97 (1H. singlet): 
20 7.38 (1 H. doublet, J = 8Hz): 
7.45 (1H. singlet): 
7.70-7.90 (2H. multiplet). 

25 

PREPARATION 41 



6-Acetoxy-2-(5-amino-2-methylphenoxymethyl)-7.t- ^ 
20 butyl-2-methylchroman-4-one (Step D2) 

Following the same procedure as described in . 
Preparation 24, hydrogenatior^ of 7.3 g of 6- 
acetoxy-7-t-butyI-2-methyl-2-(2-methyl-5- 

35 nitrophenoxymethyl)chroman-4-one (prepared as 
described in Preparation 40) in the pxQ%Qj\c^ of 1 g 
of 10% w/w palladium-on-carbon and 100 ml of 
ethanol gave the title compound as a slightly red. 
foamy substance. 

40 Rf value on silica gel thin layer chromatog- 

raphy = 0.13 (developing solvent. benzene:ethyl 
acetate = 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum I(CD',),CO] 

1.33 (9H. singlet): 
1.56 (3H. singlet): 

so 

1.95 (3H. singlet): 
2.31 (3H. singlet): 
55 2.80 (1 H. doublet. J = 1 6.5Hz): 
3.10 (1H. doublet J = 16.5Hz): 
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4.06 (2H. singlet); 
. 3.9(M.70 (2H. broad, disappeared on adding heavy 

6.18 (1 H. doublet of doublets. J = 8 & i .SHz); 
6.28 (1 H. doublet. J = i .SHr); 
6.78 (1 H. doublet J = 8Hz): 
7.00 (1H. singlet): 
7.47 (1H. singlet). 
PREPARATION 42 



< <0 (1H. triplet. J = 7H2): 
6.65-6.85 {2H. nd): 
s 6.99 (1H. singlet): 

7.07 (1H. doublet. J = 7.5Hr): 
7.50 (1H. singlet). 



10 



PREPARATION 43 



Ethyl 3-r3-(6-acetoxy-7-t-butyl-2-methyl-4- 
oxochroman-2.ylmethoxy)-«.methylphenylV2. 
chloropropionate (Step D3) 

Following the same procedure as described in 
Preparation 25. 5.53 g of 6-acetoxy-2-(5-amina-2- 

methyIphenoxymethyl>-7-t-butyl-2-methytehroman- 
4-one (prepared as described in Preparation 41) 
1.2 g of sodium nitrite. 2.4 ml of concentrated 
hydrochlonc acid. 14 ml of ethyl acrylate. 190 ml of 
cuprous oxide and 50 ml of acetone were reacted 
to give the title compound as a pale yellow oil 

,o«K "^'i!® °" 9®' ^'"^ 'ays'- chromatog. 

raphy = o.41 (developing solvent. ben2ene:ethyl 
acetate = 10:1 by volume). ^ 

Nuclear Magnetic Resonance Spectrum (CDCI,) s 
ppm: ' 



6.Acetoxy.2.hydroxy-5.7.8-trimethyl-2-(4. 
TS nitrophenoxymethyl)chroman-4.one (Step HI) 

ml Of ^flfT^^ i ^ °^ potassium t-butoxide in 700 
m Of tetrahydrofuran was added dropwise to a 

20 ZaZ ^ °' 3-acetoxy-2.4.5.tnmethyl-^^ 

20 n.trophenoxyacetoxy)acetophenone in l litre 
tetrahydrofuran. whilst ice-cooling, and the resuffino 

ho^S'^T^ """"^ temperature forS 

hours. The reaction mixture was then poured into a 

.5 sodium ''''''' ^ aqueou^sottloT^; 

rated and dned over anhydrous sodium sulph^T 
The solvent was distilled off. The residue was p!J 

wS a iTT ^1 ^'^^°'"*09raphy. eluted 

w.th a l.t by volume mixture of hexane and ethyl 

^7^c' ^ ^'""^ compound, melting at 2oX 

Nuclear Magnetic Resonance Spectrum [(CD,),SOI 
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1.22 (3H. triplet. J «7.5H2): 
1.32 (9H. singlet): 
1.57 (3H. singlet): 
2.10 (3H. singlet): 
2.30 (3H. singlet): 
2.74 (1 H. doublet. J = 17H2): 
2.94-3.25 (IH.nd): 
3.08 (1H. doublet. J = l7Hz): 
3.33 (1H. doublet of doublets. J = 7 & 14H2): 
3.99 & 4.1 1 {2H. AB type. J = lOHz); 
4.18 (2H. quartet. J»7.SHz); 



2.05 (3H. singlet): 
2.11 (3H. singlet): 
-«> 2.34 (6H. singlet): 

2.76 (1 H. doublet. J = 1 7Hz): 
3.24 (1 H. doublet. J = 1 7Hz): 
4.28 & 4,50 (2H. AB type. J « 10Hz): 
7.24 (2H. doublet. J = 9Hz): 
so 7.30 (1H. singlet, disappeared on adding heavy 

8.24(2H. J = 9Hz). 
ss PREPARATION 44 
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, S-Acetoxy-2-(4-anrtinophenoxymethyl)-2-hydroxy- 
5,7,6-trimethylchrbman-4-one (Step H2) 

Following the same procedure as described in 
Preparation 24, 7 g of 6-acetoxy-2-hydroxy-5»7,8- 
trimethyl-2-(4-nitrophenoxymethyl)chroman-4-one * 
(pr3pared as described in Preparation 43) were 
treated with 5 g of 10% w/w palladium-on-carbon. 
100 ml of tetrahydrofuran and 100 ml of ethanol. to 
give the title compound, 

Rf value on silica gel thin layer chromatog- 
raphy = 0.48 (developing solvent, ethyl acetate). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

2.08 (3H. singlet): 

2.10 (3H. singlet): 

2.32 (3H. singlet): 

. 2.41 (3H, singlet): 

2.78 & 3.03 (2H, AB type. J « I6H2): 

3.4-4.3 (3H, broad singlet, disappeared on adding 
heavy water): 

3.98 & 4.12 (2H. AB type, J = lOHz); 
6.62 (2H. doublet. J = 9Hz); 
6.80 (2H. doublet, J = 9H2). 
PREPARATION 45 



Ethyl 3-[4.(6-acetoxy-2-hydroxy-5.7.8-trimethyM- 
oxochroman-2-ylmethoxy)phenyl}-2- 
chloropropionate (Step H3) 

Following the same procedure as described in 
Preparation 18. 3.4 g of 6-acetoxy-2-(4. 
aminophenoxymethyl)-2-hydroxy-5,7,8- 
tnmethyIchroman-4-one (prepared as described in 
Preparsiion 44), 40 mi of acetone, bml of 35% w/v 
aqueous hydrochloric acid. 1.2 g of sodium nitrite. 
1.6 ml of water. 13 g of ethyl acrylate and 0.32 g of 
cuprous oxide were reacted, to give the title com- 
pound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.20 (developing solvent. hexane:ethyl 
acetate = 2:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

1 .24 (3H. triplet. J - 7Hz): 

5 

2.09 (6H. singlet): 
2.33 (3H. singlet): 
10 2.42 (3H. singlet): 
2.5-3.6 (4H. nd): 
3.9-4.6 (5H, nd): 

IS 

6.93 (2H. doublet J = 9H2): 
7^0 {2H. doublet, J = 9H2). 
20 PREPARATION 46 



Ethyl 3-[4.(6-acetoxy.2.5.7,8-tetramethylchroman-2. 

ylmethoxy)phenyl]-2-chloro-2-methylpropionate 
25 . (Step A4) 

Following the same procedure as described in 
Preparation 18. 2 g of 6-acetoxy-2-(4-aminophenox- 
ymethyI)-2.5.7.8-tetramethylchroman (prepared as 
30 described in Preparation 50). 25 ml of acetone. 3 
ml of 35% w/v aqueous hydrochloric acid. 0.7 g' of 
sodium nitrite. 1 ml of water. 8 g of ethyl 
methacrylate and 0.2 g of cuprous oxide were 
reacted, to give the title compound. 
35 Rf value on silica gel thin layer chromatog- 

raphy = 0.54 (developing solvent, hexane.ethyl 
acetate = 2:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) s 
40 ppm: 

1.29 (3H. triplet. J = 7H2): 
1.43 (3H. singlet): 

45 

1.68 (3H. singlet): 

1.98 (3H, singlet): 
50 2.03 (3H. singlet): 
2.09 (3H. singlet): 
2.32 (3H, singlet): 

55 

1.5-2.5 (2H. nd): 

2.62 (2H. broad triplet. J = 7H2): 

175 



3.05 (1 H. doublet. J = 1 B-SHz); 

4.37 (2H. singlet); 

e.80(1H, singlet): 

7.18 (2H. doublet. J = lOHz): 

7.22 (1H. singlet): 

8.22 (2H. doublet. J = 10H2); 

8.3M1H. singlet, disappeared on adding heavy 

PREPARATION 54 

6-Acetoxy-7-tH>utyl-2-methyl-2-(4- 
nitrophenoxymethyl)chroman-4-one 

ma* ,T'^™ °^ 9 7-t.butyl-6-hydro)cv-2- 
(prepared as described in Preparation S3i i mi 

then dried ever anhydrous sodium sulphate ^he 
solvent was distilled off under r«n,.Jl^ 
and the resulting residue was ra^l ,r ^T^"'^ 
mixture of ben/ene an"d%^hy.™roXr 
by_ volume, to give the title compound.' m^l^^al 

Nuclear Magne«c Resonance Spectrum f(CD.),CO, 

1.33 (9H. singlet); 
1.57 (3H. singlet); 
2.33 (3H. singlet); 
2.82 (1H. doublet. J «i6.5Hr): 
3.1 3 (1 H. doublet J = 1 6.5H2): 



u Stti 

7.25 (2H. doublet. J = 9H2); 
' 7.44 (1H. singlet): 
5 8.22 (2H. doublet J «9Hz). 
PREPARATION 55 

10 
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7-t-ButyM.6-dihydroxy-2-methyI.2-(4. 
nitrophenoxymethyl)chroman (Step Fl) 

The ethyl acetate extract was wa^hJT 

30 194-201 -C. compound, melting at 

Nuctear Magnetic Resonance Spectn^m «CD,,,coj 



35 



40 



4S 



1.34 (9H, singlet): 
1-50 (3H. singlet); 

1.88 (IK doublet of doublets. J = 13.5 & 9H2): 
2.45 (1H. doublet of doublets. J = 13.5 & GHz); 
2.78 OH. singlet. disappeared on adding heavy 



4.42 (2H. singlet); 
8.93 (1H. singlet): 



<-1S (2K. singiet): 
4.75 (1H. muitiplet): 
so 6.62 (tH. singlet): 
6.91 (1H. singlet): 
7.15 (2H. doublet J =9Hr; 



55 



8.20 (2H. doublet J = 9Hz). 
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PREPARATION 56 



,4.6-Diacetoxy-7-t-butyl-2-mothyI-2-^(4- 
nitrophenoxymethyl)chroman (Step F2) 5 

3 ml of . acetic anhydride were added to a 
mixture of 2.0 g of 7-t-butyl-4,6-dihydroxy-2- 
mothyI-2-(4-nitrophenoxymethyI)chromah (prepared 
as described in Preparation 55) and 20 ml of pyr- to 
idtne. and the mixture was heated for 3 hours at 
50'C. The reaction mixture was then dissolved in 
benzene and washed with 3N aqueous hydrochloric 
acid, water, a saturated aqueous solution of sodium 
bicarbonate and water in that order, and then dried 75 
over anhydrous sodium sulphate. The solvent was 
distilled off to give the title compound as a slightly 
yellow oil. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.62 (developing solvent, benzenerethyl 20 
acetate = 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum [CD,),CO] 
6 ppm: 

25 

1.31 (9H. singlet); 
1.55 (3H. singlet): 

1.77 (3H. singlet): 30 
2.0-2.3 (1H. nd): 
2.27 {3H. singlet): 

35 

2.45-2.7 (IH. nd): 

4.20 fit 4.38 (2H, AB type, J = 10Hz): 

5,85-6.10 (IH. multiplet): 4o 

6.87 (IH. singlet): 

6.98 (IH. singlet): 

45 

7.20 (2H. doublet, J = 9Hz): 
8.30 (2H. doublet, J = 9Hz). 

PREPARATION 57 50 



55 



6-Acetoxy7-t-butyl-2-methyl-2-(4- 
nltrophenoxymethyl>-2H-chromene (Step F4) 

A mixture of 2.4 g of 4,6-diacetoxy-7-t-butyI-2- 
methyl-2-(4-nrtrophenoxymethyl)chroman (prepared 
as described in Preparation 56), 0.1 g of g 
-toluenesulphonic acid monohydrate and 50 ml of 
benzene was heated under reflux for 1 hour. The 
reaction solution was cooled, washed with a satu- 
rated aqueous solution of sodium bicarbonate, and 
then with water, and dried over anhydrous sodium 
sulphate. The solvent was distilled off under re- 
duced pressure, to give the title compound as a 
yellow ofL 

Rf value on silica gel thin layer chromatog- 
raphy = 0.58 (developing solvent, benzenerethyl 
acetate = 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD3),C0] 
S ppm: 

1J27 (9H. singlet): 

1.54 (3H. singlet): 

2.27 (3H, singlet): 

4.28 (2H. singlet): ^ 
5.79 (IH. doublet. J = 10Hz): 

6.52 (1 H. doublet. J = 1 0H2): 

6.67 (IH. 5inglet): 

6.76 (1 H. singlet): 

7.13 (2H, doublet, J = 9H2): 

8J20 (2H. doublet, J »9Hz). 

PREPARATION 58 



6-Acetoxy-2-(4-amtnophenoxymethylV:7-t-butyl-2- 
methylchroman (Step F5) 

2.1 g of 6-acetoxy-7*t-butyl-2-methyl-2-(4- 
nitrophenoxymethyI-2H-chromene (prepared as de- 
scribed in Preparation 57) were dissolved in a 
mixture of 20 mt of t>enzene and 2 ml of acetic 
acid, and the compound was reduced for 10 hours 
at room temp>erature. in the presence of 0.1 g of 
10% w/w palladium-on-carbon, and under about 1 
atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off, and the reaction mix- 
ture was washed with a saturated aqueous solution 
of sodium bicartx>nate and then with water, after 
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which It was dried over anhydrous sodium sul- 
phate. The solvent was <llstlHed off under reduced 
pressure, and the resulting residue was purified by 
silica gei; column chromatography, eluted with ben- 
zene, to give the title compound as a slightly brown s 
oil. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.13 (developing solvent, benzenerethyl 
acetate =? 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum t(CD,),C01 " 

s ppm: ^ 



1.30 (9H. singlet): 
1.40 (3H. singlet): 
1.7-2^ (2H.nd); 
2^7 {3H. singlet): 
2.73 (2H. broad triplet, J 7Hz): 
3.89 (2H. singlet): 

3.7-4.5 (2H. broad, disappeared on adding heavy 
water): 



6.50-7.05 (6H. multiplet). 
PREPARATION 59 

Ethyl 3-f4-(6-acetoxy.7-t-butyl-2-methylchroman-2- 
ylmethoxy)phenylh2-chloropropionate (Step A4) 

Following the procedure described in Prepara- 

TJ\JJ^ ^ °' 6-acetoxy.2-(4-aminophenox- 
ymethyl>-7-t-butyl-2-methylchroman (prepared as 
•!!f"'!f o P^Paratio" 58). 380 mg of sodium 
nitnte. 0.8 ml of concentrated hydrochloric add 4 5 
g of ethyl acrylate. 65 mg of cuprous oxide and 17 
ml of acetone were reacted, to give the titie com- 
pound as a slightly yellow oil. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.55 (developing solvent. benzene:ethyl 
c^6.£te a 5:1 by volume). 

ppm***' Resonance Spectrum (CDCW s 

1.23 (3H. triplet. J = 7.5Hz): 
1.31 (9H. singlet): 
1.45 (3H. singlet): 



fS 



20 



2.28 (3H. singlet): 

2.72 (2H. broad triplet. J = 7H2): 

3.08 (1 H. doublet of doublets. J « 7.5 & ISHz); 

3.30 (1H. doublet of doublets. J = 7.5 & iSHz); 

3.88 & 3.98 (2H. AB type. J = 9H2): 

4.18 (2H. quartet. J = 7.5H2): 

4.37 (1 H. triplet. J = 7.5H2): 

6.73 (1H. singlet): 

6.85 (1H. singlet): 

6.88 (2H. doublet J » GHz); 

7.15 (2H. doublet J = 9Hz). 

PREPARATION 60 



25 



6-t-Butoxycafbonylmethoxy-2,5.7.8-tetramrthyl-2- 
(4-nitrophenoxymethyl)chroman-4-one 

^""■'^"r® 0^5-69 of sodium hydroxide. 150 ml 
30 of ethanol and 20 ml of water was added dropwise 
o a mixture of 25 g of 6-acetoxy-2.5.7.8- 
tetramethyl-2-(4-nitrophenoxymethyl)chroman-4. 
one (prepared as described in Preparation 47) 30 
ml of dimethylformamide and 150 ml of eth^ol 
35 whilst .ce-cooling. and the reaction mixture was" 
stirred for 3 hours. 18.3 g of t-butyl bromoacetate 
were then added. The reaction mixture was stirred 
for 1 hour at room temperature and then allowed to 
stand overnight. After this, the reaction mixture was 
-«> poured into water, neutralized with a 10% w/v 
aqueous hydrogen chloride solution and extracted 
with benzene. This extract was washed with water 
and dned over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure 
"S and the residue was purified by silica gel column 
chromatography eluted v.-ith z 20:1 by volume mix- 
ture of benzene and ethyl acetate, to give the title 
compound. 

50 Rf value on silica gel thin layer chromatography = 
0.49 (developing solvent benzene:ethyl acetate = 
10:1 by volume) 
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1.63-2.20 (2H. multiplet): 
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Nuclear Mcignetic Resonance Spectaim (CDCI,) 5 
' ppm: 

1.53 (12H. singlet); 

2.07 (3H, singlet); 

2^7 (3H. singlet); 

2.57 (3H. singlet); 

2.68 (1H. doublet, J = 16.5Hz); 

3.05 (1H, doublet. J = 16.5Hz); 

4.17 (2H. singlet, and 2H. AB-type, J « lOHz); 

6.97 (2H. doublet. J = 9Hz): 

8.1 9 (2H. doublet J = 9Hz). 

PREPARATION 61 



6-Ethoxy-2,5,7.8-tetramethyl-2-{4- 
nitrophenoxymethyl)chroman 

1.6 g of a 55% w/w suspension of sodium 
hydride in mineral oil was added to a mixture of 1 1 
g of 6-hydroxy-2,5,7,8-tetramethyl-2-(4-nitrophenox- 
ymethyl)chroman and 100 ml of dimethylfor- 
mamide, and the reaction mixture was stirred for 1 
hour at room temperature. The a mixture of 5.7 g 
of ethyl iodide and 5 ml of benzene was added 
dropwise, whilst ice-cooling, and the reaction mix- 
ture was stirred for 2 hours at room temperature. 
The reaction mixture was then poured into water 
and extracted with benzene. This extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was distilled from the 
extract under reduced pressure, and the residue 
was purified by silica gel column chromatography 
eluted with a 3:7 by volume mixture of cyclohexane 
and benzene, to give the title compound. 

Rf value on silica gel thin layer chromatography « 
0.48 (developing solvent benzene). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
ppm: 

1.39 (3H, triplet J «7Hz); 
1.43 {3H. singlet); 
1.7-2.1 (2H.-/id); 
2.06 (3H. singlet); 



2.14 (3H, singlet); 
2.17 (3H, singlet); 
5 2.63 (2H. broad triplet. J =7Hz); 
3.72 (2H, quartet J = 7Hz); 
4.00 & 4,08 (2H. AB-type, J = 10Hz); 

10 

6.98 (2H. doublet J = 9Hz); 
8.17 (2H, doublet J = 9Hz). 
rs PREPARATION 62 



2-(4-Aminophenoxymethyl)-6-t- 
butoxycarboxymethoxy-2,5.7.8- 
20 tetramethylchroman-4-one 

A mixture of 17 g of 6-t- 
butoxycarbonylmethoxy-2,5,7,8-tetramethy|.2-(4- 
nitrophenoxymethyl)chroman-4-one (prepared as 

25 described in Preparation 60). 3.5 g of 10% w/W 
palladium-on-carbon. 150 ml of methanol and 50 
ml of dimethylformamide was subjected to reduc- 
tion with Paar's hydrogenation apparatus under a 
hydrogen pressure of 3-5 atmospheres (about 3-5 

30 bars) for 7 hours. The palladium-on-carbon was 
then filtered off, and the solvent was distilled from 
the filtrate under reduced pressure."* The residue 
was dissolved in benzene, washed with water and 
dried over anhydrous sodium sulphate. 

35 

The solvent was then distilled off under reduced 
pressure to give the title compound. 

Rf value on silica gel thin layer chromatography = 
40 0.29 (developing solvent benzenerethyl acetate = 
4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) S 
ppm: 

45 

1.47 (3H, singlet); 
1.54 (9H. singlet); 
50 2.11 (3H. singlet); 
2.26 (3H. singlet); ' 
2.55-2.75 (IH.nd): 

55 * 

2.57 (3H, Singlet); . 

3.05 (1H, doublet J = 16Hz); 
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3.15-3.65 (2H, broad singlet); 
' 3.90 & 4.03 {2H. AB-type. J-IOHz); 
4.17 (2H. singlet): 
6.60 (2H. doublet, J = 9H2); 

6.76{2H. doublet J = 9H2). 
PREPARATION 63 

2-(4-Aminophenoxymethyl).^^thoxv-2 5 7 8- 
tetramethylchroman ^ ' * 

reDeUL7T^''7 Preparation 62 was 

repeated, except that 11 g of 6-ethQxv9^T^ 

1 .38 {3H. triplet. J = 7H2); 

1.40 {3H. singlet): 

1-7-2.1 (2H. nd): 

2.08 (3H. singlet): 
2.12 (3H. singlet): 
2.17 (3H, singlet): 
2.60 (2H. broad triplet J = 7Hz); 



0 207 581 
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Sl^' ^ ,^f^^^*-S"t°'^carbonylmethoxy-2S7ft. 

n-tnte and 37 m, of etf,yl acrjiate were LlT"" 
Oder, at S-IO'C to a rnZreoTlBg Tz'/^ 

»aracl under reducM pressure »d in. w 



30 



Nudear Magnetic Resonance Spectrum (CDC,,) , 



waVer^ (2H. broad, disappeared on adding heavy 

3.71 (2H. quartet. J = 7H2); 

3.80 & 3.91 (2H. AB-type. J = 10H2): 
6.60 (2H. doublet. J = 9H2): 
6.78 (2H. doublet. J = 9H2). 
PREPARATION 64 



1 .23 (3H. triplet. J = 7.5H2): 
1-50 {3H. singlet); 
1.53 (9H. singlet); 
2.09 {3H. singlet); 
2.26 (3H. singlet); 

40 

2.5-2.8 (1H. nd): 

2.57 (3H. singlet); 

"5 3.05 (1 H. doublet J = 16H2); 

3.07(1H. nd); 

^ 3.32 (1H. doublet of doublets. J « 7 & MHz); 

3.98 & 4.09 (2H. AB-type. J = 10Hz); 
4.05-*.3S (2H. nd); 

M 4.18 (2H. singlet): 
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^4,37 (1H. triplet, J = 7H2); i 
6.85 (2H. doublet. J-8H2); 
7.14 (2H. doublet, J = 8Hz). 
PREPARATION 65 

^*^y' 2-chloro-3-[4-(6-ethoxy-2,5.7.8- 
tetramethylchroman-2-ylmethoxy)phenyl]proplonato 

The procedure described in Preparation 64 was 
repeated, except that 9.5 g of 2-(4-annlnophenox- 
ymethyl)-6-ethoxy-2.5.7,B-tetramethylchroman 
(prepared as described in Preparation 63). 10 ml of 
concentrated hydrochloric acid, 2.4 g of sodium 
nitrite. 26.8 g of ethyl acrylate, 0.4 g of cuprous 
oxide and 100 ml of acetone were used as the 
starting materials, to give the title compound. 

Rf value on silica gel thin layer chromatography = 
0.30 (developing solvent. cyclohexane:ethyl acetate 
= 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) B 
ppm: 

1^3 (3H. triplet. J:=7Hz): 

1.38 {3H, triplet. J = 7H2); 

1.41 {3H. singlet); 

1.7-2.1 (2H, nd): 

2.07 (3H. singlet): 

2.13 (3H, singlet); 
2.17 {3H. singlet): 
2.60 (2H. broad triplet. J = 7Hz); 
3.07 (1H, doublet of doublets. J = 4 & 14H2); 
3.31 (1H, doublet of doublets, J =4 & 14H2); 
3.71 (2H, quartet. J = 7H2); 
3.86 & 3.96 (2H. AB-type. J = 9Hz); 
4.17 (2H, quartet. J«7Hz); 



4.36 (1H. triplet^ :i 7.5Hz); 
6.85 (2H. doublet. J = 9Hz); 
5 7.1 3 (2H, doublet. J = 9Hz). 
TEST EXAMPLE 1 

10 Toxicity 



The test animals used were male mice of the 
ddY strain. The animals were employed in groups 
of 3. The animals of each group were administered 
orally with a single test compound in a dose of 300 
mg/kg body weight. The compounds employed 
were those prepared as described in Examples 3. 
4. 5 and 13. The animals were then observed for 
one week after administration, during which time 
they showed no abnormalities which could be at- 
tributed to the test compounds. All animals were 
alive at the end of the 1 week observation period. 

In view of the substantial dose administered to 
each animal, the zero mortality indicates that tiie/ 
compounds of the Invention have a very low toxic* • 
ity. 

TEST EXAMPLE 2 



IS 



20 
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SO 



Effect on Hyperglycemia 

The test animals employed were genetically 
diabetic male mice of the KK strain, aged about 6 
months. The animals were employed in groups of 3 
(test compounds) or 5 (control) for each test. 

The test compounds were suspended in a 
0.5% w/v aqueous solution of carboxymethylcel- 
lulose. Each test compound was administered at a 
dose of 50 mg/kg body weight 

Within a period of about 3-24 hours after ad- 
ministration, blood samples were taken from the tip 
of the tail of each mouse, and the blood glucose 
level was measured in this sample by the glucose 
oxidase method. The minimum glucose level (i-O- 
maximum decrease) was taken for each animal. 

A control group was treated similarly, except 
that the test compound was omitted. 

The maximum decrease in blood glucose lev- 
els was calculated for each test compound as a 
percentage of the con-esponding level of the con- 
trol group. The results are shown In Table 29: 
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Cpd. of 
Ex. No. 



Blood glucose level (%) 



Control 



100 



13 
58 
59 



61.5 
67.5 
53.4 



20 



TEST EXAMPLE 3 



Effect on Aldose Reductase 

n..rT ^®^"«ase was separated and partially 
punfed from bovine lenses by the method of Hay!! 

termSL photometrically de- 
termmed by the method of Varma et al . [Biochem 
Pharniac. 25. 2505 (1976)]. "cnem. 



25 



30 



The inhibition of aldose reductase activity 
deternimed employing each te^m^^^ In ^y 
concentration of 1 x 10-» M ann . ® 

shown in Table 30. «ie results are as 

rr^^i^, ^ compound. S-r4^i. 

dreTc:rATwrt:« 

and «,i reLt •siirsho:;:in'?aSe%r^ '"^"^ 
Table 30 



35 



Cpd. of 
Ex. No. 



Percent 
Inhibition 



13 
58 

59 



55.5 
51. 6 
79.5 



Cpd. A 



15. J 
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Claims 

1. Compounds of fomiula (I): 



5 




^1 (CH2)n-0-(ArJ-CH2-C — C=0 



(I) 



II 

0 



in which: 

R' represents a hydrogen atom, a C-C 
group or a C^Ca aralkyi group; 



alkyl 



R* represents a hydrogen atom or a C.-C, alkyl 
group: 

R' represents a hydrogen atom, a C,-C„ alkanoyi 
group, a C-Co alkenoyi group, a C,-C„ alkynoyi 
group, a substituted C.-Ca alkanoyi, C,-Cm alkenoyi 
or C,-Ca alkynoyi group having at least one of 
substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a group of formula -SO,R" 
where 

R* represents a hydrogen atom, an aralkyi group 
where the alkyl part is CrC, alkyl, a CrC, alkyl 
group or a C.-C, alkyl group having at least one 
hydroxy or C-C, substituent. 

a C-C. alkyl group or a substituted C-Co alkyl 
group having at least one of substituents (b); 

R* represents a hydrogen atom, a C-C« alkyl 
group or a C-C alkoxy group; 

R* represents a hydrogen atom, a C-C alkyl group 
or a C-C alkoxy group; 

R* and R' are the same or different and each 
represents a hydrogen atom, a C-C. alkyl group 
or a substituted C-C, alkyl group having at least 
one of substituents (b): 

Ar is a divalent carbocyclic aromatic group or a 



25 



30 



35 



40 



SO 
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divalent heterocyclic aromatic groups: 

W represents a -CH,-group. a >C = 0 group, a 
group of formula >CH-OR" ^ ' 

wherein R" represents a hydrogen atom, a C-Ca 
alkanoyi group, a C-Ca alkenoyi group, a C-Ca 
alkynoyi group, a substituted C-Ca alkanoyi. C-Ca 
alkenoyi or C-Ca alkynoyi group having at least 
one of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a C-Co alkyl group or a 
substituted C-C« alkyl group having at least one of 
substituents (b). 

or a group of formula >C = N-O-R" 

in which R« represents a hydrogen atom, a C-C« 
alkyl group, a C-Chi alkyl group having at least one 
of substituents (b). a C-Ca alkanoyi group, a C-C* 
alkenoyi group, a C-Ci alkynoyi group, a substi- 
tuted C-Ca alkanoyi, C-d alkenoyi or C-Co al- 
kynoyi group having at least one of substituents • 
(a), an aromatic acyl group, a heterocyclic acyl 
group or a group of formula -CONR*R'* where 

R* and R'* are the same or different and each 
represents a hydrogen atom or a C-C alkyl group 
or R* and R**, together with the nitrogen atom to 
which they are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of which from 
1 to 3 atoms, including said nitrogen atom, are 
nitrogen, oxygen or sulphur hetero-atoms, said 
heterocyclic group being unsubstituted. or. wt>ere 
said ring atoms include an additional nitrogen 
hetero-atom, said additional nitrogen atom being 
unsubstituted or having a single substituent se- 
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lected from substituents (e): 
U represents a -CH,-group; 
or 

W and U together represent a group of formula - 
CH = CH-; 

or 

when W represents a carbonyl group or said group 
of formula >C = N-OR", U, R' and the carbon atom 
to which is attached together represent a group 
of formula -CH = C<: 

n is an integer of from 1 to 3; 

said ary I groups and the aryl parts of said aralkyl. 
arallcyloxycaHx>nyl. aromatic acyl. aromatic acyloxy 
Jid divalent aromatic groups being C-Cw car- 
bocyclic aryl groups which are unsubstituted or 
have at least one of substituents (c): 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acyloxy groups and said 
divalent heterocyclic aromatic groups have from 5 
to 10 ring atoms, of which from 1 to 5 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
groups being unsubstituted or having at least one 
of substituents (d); 

said substituents (a) t>eing aryl groups, carboxy 
groups, Ca-C« alkoxycarbonyl groups or aralkylox- 
ycart>onyl groups; 

said substituents (b) t>eing hydroxy groups, C-C. 
alkoxy groups, aryl groups, C-Cn alkanoyloxy 
nroups, Ct-Ca alkanoyloxy groups. Ci-Cn al- 
/noyloxy groups, substituted C,-Cn alkanoyloxy, 
CrCsa alkenoyloxy or Cj-Cn alkynoyloxy groups 
having at least one of substituents (a), aromatic 
acyloxy groups, heterocyclic acyloxy groups, 
groupis of formula -COOP/ where R* is as defined 
above and groups of formula -CONR'R** where R* 
and R** are as defined atx>ve; 

said substituents (c) being C,-C alkyi groups. C,-C» 
alkoxy groups. Ci-C» alkyl groups having at least 
one h^Jogen substituent. halogen atoms* amino 
groups, C,-C« alkylamino groups, dialkylamino 
groups in which each alkyl pari is C-Ct, nitro 
groups, cyano groups, groups of formula -CONR, - 
(where R represents a C,-Cs alkyl group or an aryl 
group) or hydroxy groups: 

said substituents (d) being C,-C» alkyl groups, C-C, 
alko>:y groups or doubly bonded oxygen atoms; 



and 

said substituents (e) being C.-C, alkyl groups, C,-Ci 
alkanoyi groups, Ca-C» alkenoyi groups or Cs-Cs 
5 alkynoyi groups; 

provided that: 

(a) where: R' represents said hydrogen atom, 
an unsubstituted C,-C« alkanoyi group, an unsut>- 

70 stituted C,-C, alkenoyi group, an unsubstituted d- 
C, alkynoyi group, said aromatic acyl group, said 
heterocyclic acyl group, an aralkanoyi group or an 
aralkenoyi group: and R* -and R' both represent 
hydrogen atoms; and Ar represents a O'Phenyiene 

15 group; and W represents a group of formula >CH,, 
>C = 0 or >CH-OR'^*' (wherein R^^« represents a 
hydrogen atom, an unsubstituted C.-C. alkanoyi 
group, an unsubstituted C,-C« alkenoyi group, an 
unsubstituted Ca-Cc alkynoyi group, said aromatic 

20 acyl group, said heterocyclic acyl group, an aral- 
kanoyi group or an aralkenoyi group); and U repre- 
sents said group of formula >CHa, 

then 

25 (i) when R' represents a hydrogen atom or a 

C.-C, alkyl group, R* represents a Cc-Cm alkyl 
group, and 

(ii) when R* represents a hydrogen atom, a C,- 
C, alkyl group or a C,-C» alkoxy group, R' repre- 
30 sents a C.-do alkyl group or said C,-C„ aralkyl 
group; or 

(fi) where: R' and R' are the same or different 
and each represents a hydrogen . atom or a C,-C 

35 alkyl group: and R* and R* are the same or dif- 
ferent and each represents a hydrogen atom, a C- 
Cs alkyl group or a CrC, alkoxy group; and Ar 
represents a 2~phdnylene group; and W is a group 
of formula >CH,. >C = 0 or >CH.OR"« (where R"* 

40 is as defined above); and U represents said group 
of formula > CH,; 

and n is an integer from 1 to 3, 

45 then 

at least one of H\ R* and R' represents said alkyl. 
or substituted alkyl group; 

so and pharmaceutically acceptable salts thereof. 

2. Compounds as claimed in Claim 1. in which: 

. R' represents a hydrogen atom or a C-Co alkyl 
group: 

55 

R' represents a hydrogen atom or a d-C alkyl 
group; 
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R' represents a hydrogen atom, a sulpho group, a 
CrCw alkanoyi group, a Ca-Cw alkenoyi group, a 
substituted C-Ce alkanoyi or Cj-C,o alkenoyi group 
having at least one of substituents (f), an arylcar- 
bonyl group wherein the aryl part is a C.-C<» car- 
bocyclic aryl group which is unsubstituted or has at 
least one of substituents (g). a group of formula 
R"-(CH,W-CO-, where 

R" represents a phenyl group or a phenyl group 
having at least one of substituents (g), and m is an 
integer from 1 to 5. 

a group of formula Het-CO-. where 

Het represents a heterocyclic group having 5 or 6 
ring atoms, of which from 1 to 3 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
group being unsubstituted or having at least one 
CrCs alkyl substituent 

a CrC, alkyl group, a C-C, alkyl group substituted 
by a group of fonmula -COOR'*, where 

R"* represents a hydrogen atom, a C-C, alkyl 
group or an alkoxyalkyi group where both the al* 
koxy part and the alky I part are C-Cs, 

a Ci-C» hydroxyalkyi group, an alkoxyalkyi group 
where both the alkoxy part and the alkyl part are 
CrC», a C,-C, alkyl group substituted by a group of 
formula -0-CO-R*^ where 

R** represents a C,-C,o alkyl group, a phenyl group, 
a phenyl group having at least one of substituents - 
(g) or a heterocyclic group Het, as defined above, 

or a CrC alkyl group substituted by a single 
substituent selected from substituents (h): 

said substituents (f) t>eing phenyl groups, carboxy 
groups, C,-C« alkoxycart>onyl groups or t>enzylox- 

ycarbonyl groups; 

said substituents (g) being C-C, alkyl groups, 
trifluoromethyl groups, Ci-C, alkoxy groups, h&io- 
gen atoms, nitro groups, amino groups, hydroxy 
groups or dialkylamino groups where each alkyl 
part is C,-Cs: 

said substituents (h) being alkytcart>amoyl groups 
where the alkyl part is C.-C4. dialkylcarbamoyi 
groups where each alkyl part is d-C*. 1-pyr- 
rolidinylcarbonyl groups, piperidinocarbonyl groups 
or morpholinocarbonyl groups; 

R* represents a C-C mi alkyl group or a methoxy 
group: 



R" represents a hydrogen atom, a C-C alkyl group 
or a methoxy group; j 

R* and R' the same or different and each repre- 
5 sents a hydrogen atom, a C-C» alkyl group, a C-C 
alkyl group substituted by a group of formula - 
COOR'* where R*» is as defined above, a C-C 
hydroxyalkyi group, a C-C alkyl group substituted 
by a C-C alkoxy group, a C-C alkyl group substi- 
jo tuted by a group of formula -O-CO-R" (where R*» is 
as defined above), or a C-C alkyl group having a 
single substituent selected from substituents (h); 

At represents a 2~phenylene, m -phenylene or 
IS phenylene group or a pyridine-diyl group which Is 
attached to the part of said compound of formula - 
(I) of fomiula -(CHJn-O-at its 2-position and is at- 
tached to the -CHs-thiazolidine group at its 5-or 6- 
position, said phenylene and pyridine-diyl groups 
20 toeing unsubstituted or having a C-C alkyl sub- 
stituent; 

W represents a group of formula -CH,-. >C = 0 
>CH-OR" or > C = N-OR^ where 

25 

R" represents a hydrogen atom, a C-C«, alkanoyi 
group, a C-Cm» alkenoyi group, a substituted C-C„ 
alkanoyi or Cj-Co alkenoyi group having at least 
one of substituents (f), an arylcarbonyl group 

30 wherein the aryl part is a C-Co carbocyclic aryl 
group which is unsubstituted or has at least one 
substituents (g), a group of formula R" -(CHa)m-CO- 
where R" and m are as defined above or a group 
of formula Het-CO-where Het is as defined above. 

35 and 

R" represents a hydrogen atom, a C-C alkyl 
group, a C-Cw alkyl group having at least one of 
substituents Q), a C-Cp alkanoyi group, a C-C« 

40 alkenoyi group, a substituted C-C«i alkanoyi or C- 
Cm alkenoyi group having at least one of sub- 
stituents (f), an arylcarbonyl group wherein the aryl 
part is a Cc-Co cartX5Cyclic aryl group which is 
unsubstituted or has at least one of substituents - 

45 (g). or said group of formula R" -(CHt)„-Cb-or Het- 
CO-; and 

said substituents Q) being hydroxy groups, C-C 
alkoxy groups, phenyl groups, phenyl groups hav- 

50 ing at least one of substituents (g), C-C, al- 
kanpytoxy groups. C-C«. alkanoyloxy groups sub- 
stituted by a group of formula -COOR"« where R** 
is as defined above. C-C, alkenoyloxy groups 
substituted by a group of formula -COOR'* where 

55 R'« is as defined above, phenytalkenoyloxy groups 
where the alkenyl part is C-Co and the phenyl part 
is unsubstituted or has at least one of substituents 
(g), benzoyloxy groups, benzoyloxy groups having 
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™°r!? °' substituents (g). groups of formula - 
COOR- where R- is as defined above, benzylox- 
.ycarbonyl groups and groups of formula -COR'R* 
where R' and R- are as defined above: U repre- 
sents 

(i) where W represents a group of formula - 
CH,-. >C = 0. >CH.OR" or >C=N.OR". a group of 
formula -CH,*. 

(ii) with W. a group of formula -CH = CH-. or 

(iii) where W represents a group of fonnula 
>C = 0 or >C = N-OR». in which R" represents any 
one of the acyl groups defined for R". with R' and 
the carbon atom to which R' is attached, a group of 
formula -CH = C<. 

3. Compounds as claimed in Claim 2. in which: 

R'.R'.R'.R'. Ar. W and U are as defined in Claim 2; 

R' and R' both represent hydrogen atoms; 

R' and R" are the same or different and each 
represents a hydrogen atom. C.-C« allcanoyi group, 
a C,-C«i allcenoyi group, a C.-C„ allcanoyi or C,-C.i 
alkenoyi group having at least one of substituents - 
(0 as defined in Claim 2. an arylcarbonyl group as 
defined in Claim 2. or a group of formula R" - 
(CH,)„^CO-or Het-CO-where R". m and Het are as 
defined in Claim 2: and 

R" represents any one of the groups or atoms 
defined for R' and R" or a C.-C. alkyi group or a 
C.-C, alkyl group having at least one of sub- 
stituents (f) as defined in Claim 2. 

4. Compounds as claimed in Claim 2. in which; 



to 
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(I), a C-C alkenoyi group, a CrC alkenoyi grouo 
having at least one of substituents (I), a benzoW 
group, a benzoyl group having at least one of 
substituents (m). a pyridinecarbonyl group, a furovl 
group, a thenoyi group or a pyridinecarbonyl. furovl 
or thenoyi group having at least one C.-C aikvl 
substituenf ^ 

said substituents (k) being hydroxy groups, phenyl 
groups, phenyl groups having at least one of sub- 
stituents (m). C-C alkanoyloxy groups. C.-C» al- 
kanoyloxy or C-C. alkenoyloxy groups substituted 
by a group of formula -COOR'» where R'« is as 
« tV?^ i" a'kenoyloxy groups sub- 

« stituted by a phenyl group where the phenyl group 
.s unsubstituted or has at least one of subsbtLente 
(m . benzoyloxy groups, benzoyloxy groups having 
substituents (m). groups of formula 
-COOR • where R'« is as defined in Claim 2 or 
substituents (h) as defined in Claim 2; 

said substituents (I) being phenyl groups, carboxy 
groups, alkoxycarbonyl groups where the alkoxy 
part IS C,-C or benzyloxycarbonyl groups: and 

said substituents (m) being C.-C aikyi groups. 0.-^ 
C, alkoxy groups, halogen atoms or trifluoromethyl 
groups. ' 

5. Compounds as claimed in Claim 1. in which; 

R' represents a methyl, ethyl. Isobutyl. pentyl 
hexyl. 3.3-dimethylbutyl. heptyl. 4.4-dimethylpentyr 
octyl. 5.S-dlmethylhexyl. nonyl or 3.7.dimethyloctyi 
group; ' ' 



20 



R'.R'.R\R». Ar. W and U are as defined in Claim 2; ^«P^esents a hydrogen atom or a methyl group; 



R'.R'.R' and R" are the same or different and each 
represents a hydrogen atom, a C.-C. alkyl group, a 

XXX ^1*^' substituted by a group of formula 
-COOR « where R'» is as defined in Claim 2. a C.- 
C, hydroxyalkyi group, a C.-C, alkyl group substi- 
tuted by a C.-C alkoxy group, a C^C alkyl group 
substituted by a group of fonnula -O-CO-R" wh-re 
R" <s as defined in Claim 2 or a C,-C. alkyl group 
substituted by a single substituent selected from 
substituents (h) as defined in Claim 2; and 

R" represents a hydrogen atom, an acetyl group or 
a tmnzoyi group; 



or 



R represents a hydrogen atom, a C.-C, alkyl 
group, a C,-C« alkyl group having at least one of 
substituents (k). a C,-C. alkanoyi group, a C-C., 
alkanoyi group having at least one of substituents - 



R represents a hydrogen atom, a C.-C» alkanoyi 
Group, a C-C* alkenoyi group, a substituted C.-C» 
40 alkanoyi or C,-C„ alkenoyi group having at least 
one of substituents (0. a benzoyl group, a benzoyl 
group having at least one of substituents (n). an 
aralkanoyi group of formula R^-fCHJ^-CO- 

<5 v.hsre R" represents a phenyl group or a phenyl 
group having at least one of substituents (n). and m 
Is an integer from 1 to 5, ~" 



so 



a pyndinecarbonyl group, a furoyi group, a thenoyi 
group, a C.-C, alkyl group, a C.-C, alkyl group 
substituted by a group of formula -COOR'« where 

R'" represents a hydrogen atom, a C.-C alkyl 
group or an alkoxyalkyi group where both the al- 
55 koxy part and ttie alkyl part are C.-C 

a C-C, hydroxyalkyi group, a C.-C alkyl group 
substituted by a C,-C alkoxy group, a C-C aJkyI 
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group substituted by a C-C* alkanbyloxy or a ben- 
zoyloxy group or a methyl group having a single 
substituent selected from substituents (h); j 

said substituents (f) bding phenyl groups, carboxy s 
groups. C,-C. alkoxycarbonyl groups or t>enzylox* 
ycarbonyl groups; 

said substituents (n) being C,-C, aikyi groups, 

TO 

C.-C« alkoxy groups or halogen atoms; 

R* represents a C.-Crt alky! group; 

represents a hydrogen atom or a CrC alky! 75 
group; 

R* and R' are the same or different ^ and each 
represents a hydrogen atom, a C,-Cj alkyi group, a 
CrCj alkyl group substituted by a group of formula 20 
-COOR'« where R'« is as defined above, a C-C 
hydroxyalkyi group, a CrC alkyl group substituted 
by a C,-C» alkoxy group, a C-C alkyl group substi- 
tuted by a Gs-Ct alkanoyloxy or a benzoyloxy 
group, or a methyl group substituted by a single 25 
substituent selected from substituents (h); 

said substituents (h) being alkylcarbamoyi groups 
where the alkyl part is C,-C«, dialkylcarbamoyi 
groups where each alkyl part is C,-C«, 1-pyr- 30 
rolidtnylcarbonyl groups. piperidinocartx)nyl groups 
or morpholinocarbonyl groups: 

Ar represents a o-phenylene, m-phenylene or g 
-phenylene group or a pyridine-diyi group which is 3S 
attached to the part of said compound of formula - 
(I) of formula -(CH,)„-0-at its 2-position and is at- 
tached to the -CHj-thiazolidine group at its 5-or 6- 
position, said phenylene and pyridine-diyi groups 
being unsubstituted or having a methyl substituent; 40 

W represents a group of formula -CH,-, >Cs=0, 
>CH-OR" or >C = N-OR«, where: 

R" represents a hydrogen atom or any one of the 45 
acyl groups defined above for R-; and 

R" represents a benzyl group, any one of the 
groups or atoms defined above for R', a 
pyridinecarbonyl group or a pyridinecartx)nyl group so 
having at least one C,-C» alkyl substituent; and U 
represents 

(1) where W represents a group of formula - 
CH,-. >C = 0, >CH-OR" or > C^N-OR". a group 55 
of formula -CH,-, 

(ii) with W, a group of formula -CH = CH-, or 



(iii) where W represents a group of formula > 
C = 0 with R' and the carbon atom to which R' 1$ 
attached, a group of formula -CH = C<. 

6. Compounds as claimed In Claim 5, in which: 

R\R».R*.R*. Ar, W and U are as defined in Claim 5; 
R* and R' are both hydrogen atoms; 

R' and R" are the same or different and each 
represents a hydrogen atom, a CrC« alkanoyi 
group, a C,-C» alkenoyi group, a C,-C,o alkanoyi or 
C,-C» alkenoyi group having at least one of sub- 
stituents (f) as defined in Claim 5. a benzoyl group, 
a benzoyl group having at least one of substituents 
(n) as defined in Claim 5. a group of fomnula R**- 
(CH,) m-CO-(where R** and m are as defined in 
Claim 5), a pyridinecarbonyl group, a furoyi group 
or a thenoyi group; and 

R" represents a hydrogen atom, a methyl group, a 
t>enzyl group, a t-butoxycartxjnylmethyl group or 
any one of the acyl groups defined above for R' 
and R". 

7. Compounds as claimed In Claim 5, in 
which:: 

/ 

R\R*.R\R», Ar, W and U are as defined in Claim 5; 

R'.R* and R' are the same or different and each 
represents a CrC, alkyl group, a CrC, alkyl group 
substituted by a group of formula -COOR'" where 
R'« is as defined in Claim 5. a C,-C, hydroxyalkyi 
group, a CrC, alkyl group substituted by a C,-C 
alkoxy group, a C,-C. alkyl group substituted by a 
C,-C4 alkanoyloxy or a benzoyloxy group, or a 
methyl group having a single substituent selected 
from substituents (h) as defined in Claim 5; 

R" represents a hydrogen atom; 

R" represents a hydrogen atom, a C.-C, alkyl 
group having at least one of substituents (o), a C,- 
C4 alkanoyi group, a C9-C4 alkanoyi group substi-' 
tuted by a group of formula -COOR'* where R'« is 
as defined in Claim 5, an acryioyi group, an ac- 
ryloyl group having a )?-substituent selected from 
substituents (0. a benzoyl group, a t>enzoyl group 
having at least one of substituents (q), a 
pyridinecarbonyl group, a pyridinecarbonyl group 
having at least one C,-C. alkyl substituent or any 
one of the groups defined above for R', R* and R'; 

said substituents (f) toeing phenyl groups, carboxy 
groups, C,-C« alkoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (o) being carboxy'groups or al- 
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koxycarbonyl groups where the alkoxy part is C,- 
Ct,' and 

I. • I 

said substituents (q) being methyl groups, ethyl 
groups, methoxy groups or ethoxy groups. 

8. Compounds as claimed in Claim 1 in which: 

R' represents a methyl, isobutyl. hexyl. heptyl 
octyl. nonyl or 3.7-dimethyloctyl group: 

R' represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C.-C. alkanoyi 
group. C-C alkenoyi group, a cinnomoyi group, a 
group of formula R'*OOC(CH,)„CO- 

where R" represents a hydrogen atom or a C.-C 
alkyi group and m is an integer from 1 to 5. 

a £is-or lans-group of fomiula R"OOC.CH = CH- 
CO* 

where R" represents a hydrogen atom, a C.-C. 
alkyl group or a benzyl group. 

a 2-. 3-or 4-pyridinecarbonyl group or a C,-C alkyi 
group substituted by a group of formula ^00R'« 
where 

R'« represents a hydrogen atom, a C,-C. alkyl 
group or an alkoxyalkyi group where both the al- 
koxy part and the alkyl part are C.-C,: 

R* represents a methyl, ethyl, propyl, butyl, pentyl. 
hexyl. heptyl. octyl. 1.1.3.3-tetramethylbutyl. 1 1- 
dimethylbutyl or 1 . 1 -dimethylpropyl group: 

R* represents a hydrogen atom or a methyl group: 

, R* and R' are the same or different and each 
^presents a hydrogen atom or a C.-C alkyl group 
substhJted by a group of formula -COOR" where 
R * is as defined above; 

Ar represents a e-phenylene group, a m - 
phenylene group having a methyl group at the 
position ortho to the position of attachment to the " 
group of formula -(CH,)„.0-or a pyridine-diyi group 
attached to said group of formula -(CH,)„ -O-at the 
2-position and to the -CH,-thiazolidine group at the 
5-posi.'on; 

W represents a group of formula -CH,-. > C = 0 
>C = N-OH. >C=N-OCH,COOH or >C = N.OCOR" ' 

where R" represents a C.-C, alkyl group; and 

U represents a group of formula -OH,-. 



9. Compounds as claimed in Claim 8. in which: 

R'. R*. R*. R*. Ar and U are as defined In Claim 8: 

5 R' represents a hydrogen atom, a C.-C. alkanovl 
group, a CrC alkenoyi group, a cinnamoyi group 
a group of fomiula R-OOC(CH.)„CO-where R- and 
m are as defined in Claim 8. a sjs or trans-group of 
r""::;"^-^ R-OOCCH^CH-CO-where ^s^<it 
J^o^p'" ®' °' * ^ ^Pyridinecarbonyl 

R' and R' are both hydrogen atoms; 
IS W represents a group of fonnula >C = NOR" where 

-CH.W:pOR'«. .CH.COOR-. .C(CH^COOR- - " 
COCH,CH,COOR'. or -CO-CH - CH-COOR- Wher» 
20 R'. is as defined in Claim 8. an acetyl group a 

cinnamoyi group, a benzoyl group, a pyridinec^. 

bonyl group or any one of the groups defined 

above for R'. R» and R'; and 

ss n is 1 or 2. 

10. Compounds as claimed in Claim 8 in 
which: 
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R'. R*. R*. R*. Ar and U are as defined in Claim 8; 

• 

R*. R* and R' are the same or different and each 
represents a C.-C, alkyl group substituted by a 
group of formula -COOR- where R'« is as defined 
in Claim 8; 

W represents a group of formula >CH,. >CsO or 
>C = NQR"; 



R represents a hydrogen atom, a group of formula 
-(CH.),COOR-. -CH.COOR-. •C(CH^COOR- . 
COCH,CH,COOR*« or -CO-CH = CH-COOR«« where 
R'« is as defined in Claim 8. an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridiriecar- 
bonyl group or any one of the groups defined 
45 above for R'.R* and R'; "eiinea 

and 

n is 1 or 2. 

so 11. Compounds as claimed in Claim 2 In 
which: 

R' represents a methyl, isobutyl. hexyl. heptyl. 
octyl. nonyl or 3,7-dimethyloctyl group: 

R' represents a-bydrogen atom or a methyl group: 

R' represents a hydrogen atom, a C,-C» allcanoyi 
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group, a C,-C„ alkenoyi group, a C.-C alkanoyf or 
C,-C« alkenoyi group having at least one of sub- 
tetituents (0 as defined in Claim 2. an arylcarbonyl 
group as defined in Claim 2. a group of formula 
R"-(CHJ„-CO-or Het-CO-where R". rn and Het are 
as defined in Claim 2 or a C,-C, alkyl group substi- 
tuted by a group of fomiula -COOR'« where R'» is 
as defined in Claim 2; 

R* represents a methyl, ethyl, propyl, butyl, pentyl. 
hexyl. heptyl. octyl. 1.1.3.3-tetramethylbutyl. 1.1- 
dimethylbutylpr 1.l<limethylpropy| group: 

R* represents a hydrogen atom or a methyl group: 

R* represents a C.-C, alkyl group substituted by a 
group of fomfiula -COOR'* where R«« is as defined 

in Claim 2; 

R' represents a hydrogen atom or a 0,-0, alkyl 
group substituted by a group of formula -COOR'« 
where R'« is as defined in Qaim 2; 

Ar represents a 2-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH.)„-0.or a pyridine-diyi group attached to 
said group of formula -(CH,)».0-at the 2.position 
and to the -CH,-thiazolidine group at the 5-position: 

W represents a group of formula >CH,. >C = 0 or 
>C = NOR", where 

R" represents a hydrogen atom, a group of formula 
-(CH,).COOR'«. -CH,COOR'«. -C(CH,),COOR'« - 
COCH.CH,COOR*« or -CO-CH = CH-COOR«« where 
R'» is as defined in Claim 2. an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or a 0.-0, alkyl group substituted by a 
group of formula -ObOR'« where R«« is as defined 
in Claim 2; 

U represents a group of fonmula -OH,-; and 
. n is 1 or 2. 

12. Compounds as claimed in Claim 2 in 
which: 



R' represents a hexyl. heptyl. octyl. nonyl or 3 7- 
dimethyioctyl group; 

R' represents a f»ydrogen atom or a methyl group: 

R' represents a hydrogen atom, a C.-C alkanoyi 
group, CrC alkenoyi group, a cinnamoyi group, a 
group of formula R"000(OH,)„CO- 

where R'» represents a hydrogen atom or a 0,-0, 
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R and R' are the same or different and each 
represents a hydrogen atom or a 0.-0, alkyl group 
substituted by a group of formula -OOOR'« where 
R" is as defined In Qaim 2; 

Ar represents afi-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,)„-0-or a pyridine-diyI group attached to 
said group of fonmula -(CH.)„.0-at the 2-position 
and to the -OH,-thia2olidine group at the 5-position: 

W represents a group of formula -OH,-. >0 = 0 or 
>C = N-OR» where 



as 



R represents a hydrogen atom, a group of formula 
-(CH.),COOR'«. -OH,0OOR'«, -0(0H,),0OOR«« . 
OOCH,OH,COOR'« or -CO-CH = CH-COOR'« where 
R" is as defined in Claim 2. an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group, a O.-C. alkyl group, a O.-O. alkyl 
group substituted by a phenyl group where the 
phenyl group is unsubstituted or has at least one of 
substituents (n). or any one of the groups defined 
above for R». R* and R'; 

said substituents (n) being C.-O. alkyl groups. 0.-0, 
alkoxy groups or halogen atoms: and 



•45 



U represents a group of formula -OH,-. 

13. Compounds as claimed In Claim 2. In 
so which: 

R' represents a methyl, isobutyl. hexyl. heptyl. 
octyl. nonyl or 3.7-dimethyloctyl group: 

55 R» represents a hydrogen, atom or a methyl group: 

R* represents a hydrogen atom, a 0,-0, alkanoyi 
group. 0,-C alkenoyi group, a cinnamoyi group, a 



alkyl group and rn Is an integer from 1 to 5. j 

a cis-or trang-group of formula R"OOO.CHeCH- i 
CO" j 

5 

I 

where R" represents a hydrogen atom. 0,-0, alkvl ' 
group or a beniyi group. ^ 

a 2-. 3-or 4-pyridinecarbonyl group or a 0.-0, alkvl 
10 group substituted by a group of formula -OOOR'* 
where R*« is as defined in Claim 2: 

R' represents a methyl, ethyl, propyl, butyl, pentyl. 
hexyl. heptyl. octyl. 1.1.3.3-tetramethylbutyl l i- 
IS dimethylbutyl or l.l-dimethylpropyl group; ' ' 

R» represents a hydrogen atom or a methyl group; 
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group of formula R-OOCCCHJ^CO- 

' where R» represents a hydrogen atom or a C.-C 
alkyi group and m Is an Integer from 1 to 5. 

a^-or trgijs-group of fomnula R"OOC.CH = CH- 

where R" represents a hydrogen atom a C-r 
alkyl group or a benzyl group. ' * 

a 2-. 3-or 4-pyridinecarbonyl group or a C-C, alkvl 

wZ R?*"*"*"' ' °' ?ormula%ooS-. 

where R'« is as defined in Claim 2; 

R* represents a hexyl. heptyl octvl i 1 

ss;;rrpr'' orTiU-s: 

R* represents a hydrogen atom or a methyl group; 
R' and R' are the same or different and each 

R- Srdefin'J -^^r. °' -^^OO"^ 
n IS as definod in Claim 2; 

Ar represents a fi-phenylene group, a m-phenylene 
group havng a methyl group at the position ortho 

ISThTo °' '"''^'"^"^ *° ^"'"p 

^iid «rS.?n ""?7 * Py"dine^iyi group attached to 
-(CH0„-O-at the 2-position 
and to the -CH^thiazoIidine group at the 5i«sltion" 



R' represents C.-C, alkyl group substihrt«»H u 

R" and R- M both hydrogen aloms- 

- .o .h, .CH..,a^L^ X« r sSTo^ 
wnere K « is as defined in Claim 2; 



25 



U represents a group of formula -CH,-; and 
n is 1 or 2. 

whichf ^P^'"^"' ^ '^'^•'"ed In Claim 2. in 



>''c = £:SRXherr' -^"^ = ° - 

HcZ'^COoX ' ^^^'^^ * 9«»up Of formula 

CO?i CH rooB^ -C(CH,),COOR-. . 
R°^s^, °' -CO^H = CH-COOR-. where 

1„» , 2. an acetyl group, a 

cmnamoyl group, a benzoyl group, a pyndineckr- 
bonyl group, a C.^ alkyl group, a C-S a^, 
group substituted by a phenyl gr^up where !S 

above for R». R^d R'; 

said substituents (n) being C.^ alkyl groups C.-C 
alkoxy groups or halogen atoms: and 

U represents a group of formula -CH^ 

whlci:* ^^""^^ ^ Claim 2. In 

R\represents a methyl, jsobutyl. hexyl. heptyl 
octyLnonyl or 3.7-dlmethylocty( group: 

R» represents a hydrogen atom or a methyl group; 



30 R' represents a methyf. Isobutyl hexvi ho«*,.i 
octyl. nonyl or 3.7KlimeJ.ylocty, g^iup'^^'' 

R' represents a hydrogen atom or a methyl group; 

where'R^f fe"^. h °' -CH.-COOR-. 

wnere R • is as defined in Claim 2; 

Z Tr*"** * PraPyl. butyl pentvl 

« Hr'l^"*^'" ^•^.3.3-tetraS;ethySli 
dimethylbutyl or l.lKlimethylpropyl group; 

R' represents a hydrogen atom or a methyl group: 
R' and R' are both hydrogen atoms; 

ij^represents a c-phenylene group, a m-phenylene 
group having a methyl group at L pi^^ToSo 

» Sd qSuo ^ 9~"P attached to 

ana «> me -CH^thiazolidine group at the S-posif on: 

W represents a group of fomiula -CH,-. >C«0. 
S5 >C-N-OH. or > C«N-0.(C.K;. alkylH^OOR- 
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where R'* is as defined in Claim 2: 

y represents a group of formula -CH,-: and 

n Is 1 or 2, 

16. 5-t4-(6-Hydroxy-5,7.8-trimethy|.2- 
octytehroman-2-yImethoxy)ben2yIlthiazolidine-2.4. 
dione and pharmaceutically acceptable salts there- 
of. 

1 7. 5-{4-[6-Hy droxy-4-(g).hydroxyimino- 
2,5,7,8-tetramethyIchroman-2-ylmethoxy]- 
b'3nzyl>thia20lidine-2.4-dlone and pharmaceutically 
acceptable salts thereof. 

1 8. 5-{4-t6-Acetoxy-4-(E)-acetoxy imino-2.5.7.8- 
tetramethylchroman-2-ylmethoxyJ- 
benzyI}thla2olidlne-2,4-dione and phamiaceutically 
•acceptable salts thereof. 

1 9: «»-{5-[4-(6-Carboxymethoxy-2.5.7.8- 
tetramethyl-4-oxochroman-2-ylmethoxy)t>en2yl>2 4- 
dioxothia20lidin-3-yI}acetic add and pharmaceJti- 
caily acceptable salts thereof. 
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^ «-{5-t4-(6-Carboxymethoxy^ 
hydroxyimino.2,5.7.8-tetramethylchroman.2- 

ylmethoxy)benzylh2,4.dJOxothia20lldin-3-yl}acetic 
acid and pharmaceutically acceptable salts thereof. 

21. «.or*.{5-[4-(6-Cart)oxymethoxy-4.hydroxyirTi 
ino-2.5.7,8-tetramethylchroman-2-ylmethoxy)- 
ben2yl].2.4-dioxothiazolldine-3.5-diyl}diacetic acid 
and pharmaceutically acceptable salts thereof. 

22. A phanmaceutical composition for the treat- 
ment of blood disorders, comprising an active com- 
pound rn admixture with a pharmaceutically accept- 
able caaier or diluent, -wherein the active com- 
pound is at least one compound as claimed in any 
one of Claims 1 to 21. 

23. The use for the manufacture of a medica- 
ment for the treatment of blood disorders of a 
compound as claimed in any one of Claims t to 

24. A process for preparing compounds of for- 
mula (I): 




^ ■(CH2)n-0-(4r| -CH2-C — C=0 

II 

0 



(I) 



[in which: 

R' represents a hydrogen atom, a C.-C« alky! 
group or a C,-C„ aralkyi group; 

R' represents a hydrogen atom or a C,-C alkyi 
group: 

R' represents a hydrogen atom, a CrC„ alkano'yl 
group, a C,.C„ alkenoyi group, a C,-C„ alkynoyi 
group, a substituted CrC„ alkanoyl, C-C^ alkenoyi 
or C,-C„ alkynoyi group having at least one of 
substituents (a), an aromatic acyl group. ^ 
heterocyclic acyl group, a group of formula -SO,R* 
where 

R' represents a hydrogen atom, an aralkyi gro'«p 
where the alkyI part is C.-C, alkyl, a C.-C, alkyI 
group or a CrC. alkyl group having at least one 
hydroxy or C,-C. alkoxy substituent. 
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a CrC« alkyl group or a substituted C,-C« alkyl 
group having at least one of substituents (b): 

R* represents a hydrogen atom, a C,-C«, alkyl 
group or a C,-C. alkoxy group; 

R* represents a hydrogen atom, a C,-C alkyl group 
or a C,-C» alkoxy group; 

R* and R' are the same or different and each 
represents a hydrogen atom, a C.-Co alkyl groups 
or a substituted CrC« alkyl group having at least 
one of substituents (b); 

Ar is a divalent carbocyclic aromatic group or a 
divalent heterocyclic aromatic group; 

W represents a -CH,.group, a >C = 0 group, a 
group of formula >CH-OR" 
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• a hydrogen alom. a C.-C„ 

a kanoy group, a C-C„ afkenoyi group, a C^cl 
an<ynoy group, a substituted C.-C„ alkanoyl. C.^c: 

one of substituents (a), an aromatic acyl group, a 
JTJ;*!!^'!! V''^' « CrC. alkyl group S J 

:utsrnt - ^-"'^ ^^^"^ «^ - - 

or a group of formula >C = N-0-R'» 

In which R» represents a hydrogen atom, a C.-C. 
ancyl group, a C.-C„ alky/ group having at least on^ 
of substtuents (b). a C.-C alkanoyi group a C,^C 
a^ enoy, group^ a alkynoyi W's^^S 

tuted C,-C„ alkanoyi. C,-C„ alkenoyi or C,-C„ al- 
^noyl group having at least one of substiL^ts . 

irLrn,^"'"**"' '"^ « heterocyclic acyl 

group or a group of formula -CONR'R- where 

r^lr" r °^ and each 

Z^ZT^ « hydrogen atom or a C.-C. alkyl gro^p 

Which m« • nitrogen atom to 

which tfiey are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of wWcHS'" 

nihl^n • "*°9«" atom, are 

hl!^n '"'P^"^ hetero-atoms. said 

heterocycLc group being unsubstituted. or. where 

hetero-atom. sa,d additional nitrogen atom beino 
unsubsftuted or having a single'substJuenf Te? 
lected from substituents (e); 
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U represents a -CH,-group: 



or 



or 



Tf^'frir'.'^^r^"'^ ^ S-^^P group 

of fomiula >C = N-OR". u. R' and the c^n atorS 



ffiJ^?' ^''^ ^' 0' said aralkvl 

aralkyloxycarbonyl. aromatic acyl. aromatic 
and divalent aromatic groups being C.-C« 
bc=ycl,c aryl groups which are unsubsitut^d^r 
« have at least one of substituents (c): 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acyloxy groups^d sS2 
divalent heterocyclic aromatic groups havTLm J 
'0 to 10 ring atoms, of which from' to's are ni^Ten 
ororb" ''«»«^°--toms. said heteTo^'cTc 

oTs^stiSs "r^*"^' °- 

J^VgroupT'^'^"'' ^^""^ - -"^'o- 
said substituents (b) being hydroxy groups C-C 

groups. C-C alkenoyloxy groups. C^c;. al- 
^noyioxy groups, substituted C.-£. alS^^C 
C,-C„ alkenoyloxy or C-C„ alkynoyloxy grouDs 
having at least one of substituents (ararSmatic 
oro^n?.r"^'" '^«*««'=VClic acyloxy grC! 
groups of fomiula -COOR- where R' is as definS 
above or groups of fomiula -CONR'R- where 
and R" are as defined above: 

said substituents (c) being C.-C. alkyl groups. C.-C. 
alkoxy groups. C.-C. alkyl groups haWng a leas^ 

gToups Tc"?kir"' 

aroS' o ■ K* 9^0"PS. diaikylamino 

groups in which each alkyl part is nitro 
groups cyano groups, groups of formula -CONa 
where R represents a C.-C. alkyl group or an aiy 
group or hydroxy groups; w k -n aryi 

said substituents (d) being C.-C alkyl groups. C.-C. 
ajkoxy groups or doubly bonded o,5gen ^% 



30 



35 



40 



n is an Integer of from 1 to 3; 



sajd substituents (e) being C.-C. alkyl groups. C.-C. 
altenoyi groups. C-C. alkenoyi groups or C^.? 
-•5 alkynoyi groups;] ^ ^' 

and phamriaceutically acceptable salts thereof, 
which comprises the steps: 
^ (a) reacting a compound of fonnula (II); 
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I 

(CH2lirO-lArl-CH2 — C — A 

X 



(III 



(wherein: 

R\ R*. R', R*. R*, n and Ar are as defined above; 

R'* represents a hydrogen atom or an unsub* 
stttuted C-Cm alkyi group: 

W represents a methylene group or a cartx)nyi 
group; 



IS 
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A represents a cyano group, a carboxy group, a 
C,-C» alkoxycarbonyl group, a carbamoyl group 
or a group of formula -COOM where M repre- 
sents a caution: and 

X represents a halogen atom) 

with thiourea and hydrolysing the product to give 
a compound of formula (IV): 




I 

-OHArl— CH2-C — C=0 



C 
II 
0 



IIYI 



(in which R\ R*. R», R*. R*, R'*. n. Ar and W" are 

as defined above): 40 

(b) if necessary, converting W to another 
group represented by W or the methylene group at 
the 3-chroman position to another group repre- 
sented by U; 

(c) if necessary, converting R'« and/or the hy- 45 
drooen atom at the 3*thiazo(idtne position to other 
groups represented by R' and R' respectively; 



(d) if necessary, acylating and/or hydrolising 
the group -OR'; and 

(e) if necessary, salifying the product 

25. A process as claimed in Claim 24, wherein 
said compound of formula (II) Is prepared by: 

(i) in any order, subjecting a compound of 
formula PCLIX): 
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(XLIXI 



{CH2)n-0-(Ar)-N02 



(in which R\ R', H\ R\ R', n and Ar are as 
defined in Claim 24V to the steps: reduction of 
the 0X0 group at the chroman-4 position to a 
hydroxy group, removing that hydroxy group and 
a 3-hydrogen atom to give a corresponding 2 



r5 



15 



H-chromene compound and hydrogenating the 
chromene double bond; and reducing the nitro 
group to an amino group, thereby giving a com- 
pound of formula pOOCIV): 



20 



1 J. J (CH2}n-0-(Ar)-NH2 



(XXXIY) 



(in which R\ R*. R'. R*. R*. n and Ar are as 

defined in Claim 24); and 
(ii) diazotizing said compound of formula - 
(XXXIV) and subjecting the diazotized compound to 
p Meerwetn arylation reaction with a compound of 



.5 



IXLIX) 
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formula CH, = CR'"A (where R'* and A are as de- 
fined in Claim 24) to give said compound of for- 
mula (It). 

26. A process as claimed in Claim 24, which 
comprises the steps: 

(i) reducing a compound of formula (XLIX): 




(CH2)n-0-{Ar)-N02 



(in which R\ R', R'. R\ R*. n and Ar are as 
defined in Claim 24) to give a compound of 
formula (LIX): 
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(LIXl 



(CHjln-O-fArl-KOa 



75 



(in which R\ R*. R'. R*. R*. n and Ar are as 
defined in Claim 24); 



(it) dehydrating said compound of formula - 
(LIX). to give a compound of formula (LXI): 




^(CH2)„-0-(Arl- 



NO2 



(LXI) 



(in which R\ R', R', R*. R', n and Ar are as (Hi) hydrogenating said compound of formula - 

defined in Claim 24); 35 (LXI). to give a compound of formula (XXXIV): 




(CH2)n-0-(Ar|-«H2 



(XXXIYl 



(in which R\ R*, R', R\ R», n and Ar are as 

defined in Claim 24); and 
(iv) subjecting said compound of formula 
(XXXIV) to step (a) and. if necessary, steps (b) to - 
(e) as defined in Claim 24. 



50 



27. A process as claimed in Claim 26. wherein 
the dehydration of step is effected by 

(ii-a) acylating said compound of formula (LDQ. 
to give a compound of formula (LX): 
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(in which R«. R». R>. R.. R., n and Ar are as 
defined in Claim 24 and R"« represents an acyl 
group): and 

(ii-b) eliminating an acid of formula R"«-OH 
from said compound of formula (LX). to give said 
compound of formula (LXI). 

28. A process according to any one of Claims 
24 to 27, In which: 

wfiere: R» represents said hydrogen atom, an un- 
substituted C-C. allcanoyi group, an unsubstituted 
C,-C. alkenoyi group, an unsubstituted CrC, al- 
kynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an aralkanoyi group or an 
aralkenoyi group: and R' and R' botti represent 
hydrogen atoms: and Ar represents a fi-phenylene 
group: and W represents a group of formula >CH. 
>C = 0 or >CH-OR"- (wherein R'i« represents a 
hydrogen atom, an unsubstituted C.-C. alkanoyi 
group, an unsubstituted C,-C. alkenoyi group an 
unsubstituted C-C. alkynoyi group, said aromatic 
acyl group said heterocyclic acyl group, an aral- 
kanoyi group or an aralkenoyi group); and U repre- 
sents said group of formula >CH,. then 

(i) when R' represents a hydrogen atom or a 
C.-C alkyi group. R* represents a C.-C» alkvl 
group, and 
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3S 



(CH2)n-0-(Ar)-f^02 



ts 



20 



(LX) 

(ii) when R' represents a hydrogen atom, a C.- 
C. alkyI group or a C-C. alkoxy group. R- repre- 
sents a C-C„ alkyj group or said C,-C„ aralkyi 
group. 

94 t?o/-^™^? according to any one of Claims 
24 to 27, in which: 

where: R- and R' are the same or different and 
each represents a hydrogen atom or a C-C. alkvl 
group; and R* and R» are the same or different ^ 
each represents a hydrogen atom, a C.-C alkvl 
group or a C-C. alkoxy group; and Ar represents a 
E-Phenylene group; and W is a group of formula 
>CH,. >C=0 or >CH-OR"''(where R"« is as 
defined above): and U represents said group of 
formula >CH.: and n is an integer from 1 to 3. 

then 

at least one of R>. R» and R' represents said alkyI 
or substituted alkyI group. 
Claims for contracting state : AT 

1. A process for preparing compounds of for- 
mula (I): 



40 




R 



7 



■J 'C^n-O-Wrl-CHz-C — C 
W I I 



II 
0 



=0 
-d6 



(II 
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[in which: 

R' represents a hydrogen atom, a CrCio alkyl 
group or a d-Ci aralkyi group: 

R» represents a hydrogen atom or a C,-C» alkyl 
group; 

R» represents a hydrogen atom, a Ci-Ca alkanoyi 
group, a d-Oa alkenoyi group, a Ca-Ca alkynoyi 
group, a substituted C.-Ca alkanoyi. CrCa alkenoyi 
or Cj-Cn alkynoyi group having at least one of 
substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a group of formula -SOjR* 
where 

R' represents a hydrogen atom, an aralkyi group 
where, the alkyl part is C,-C, alkyl, a C.-C» alkyl 
group or a C,-C alkyl group having at least one 
hydroxy or Crd substituent, 

a C.-C,o alkyl group or a substituted C-Cw alkyl 
group having at least one of substituents (b); 

R* represents a hydrogen atom, a C,-Cm alkyl 
group or a C.-Cs alkoxy group; 

R' represents a hydrogen atom, a C,-C» alkyl group 
or a CrC» alkoxy group; 

R* and R' are the same or different and each 
represents a hydrogen atom, a C-Cio alkyl group 
or a substituted Ci-Ch> alkyl group having at least 
one of substituents (b); 

Ar is a divalent carbocyclic aromatic group or a 
divalent heterocyclic aromatic groups; 

W represents a -CH,-group, a >C = 0 group, a 
group of formula > CH-OR" 

wherein R" represents a hydrogen atom, a d-Ca 
alkanoyi group, a CrCa alkenoyi group, a Ca-Ca 
alkynoyi group, a substituted C,-Ca alkanoyi, C^Ca 
alkenoyi or Ca-Ca alkynoyi group having at least 
one of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a CrC^ alkyl group or a 
substituted Ci-Cm alkyl group having at least one of 
substituents (b). 

or a group of formula >C = N-O-R" 

in which R'* represents a hydrogen atom, a C.-C,o 
alkyl group, a CrC^ alkyl group having at least one 
of substituents (b). a C-Cs alkanoyi group, a C,-Ca 
alkenoyi group, a Ca-Ca alkynoyi group, a substi- 
tuted C.-Ca alkanoyi, Ca-Cn alkenoyi or C-Ca al- 
kynoyi group having at least one of substituents • 



(a), an aromatic acyl group, a heterocyclic acyl 
group or a group of formula •CONR'R^* where 

R* and R** are the same or different and each 
5 represents a hydrogen atom or a C,-C alkyl group 
or R' and R^*, together with the nitrogen atom to 
which they are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of which from 
1 to 3 atoms, including said nitrogen atom, are 
10 nitrogen, oxygen or sulphur hetero-atoms, said 
heterocyclic group being unsubstituted, or, where 
said ring atoms include an additional nitrogen 
hetero-atom, said additional nitrogen atom being 
unsubstituted or having a single substituent se- 
75 lected from substituents (e); 

U represents a -CH,-group: 

or 

20 

W and U together represent a group of formula - 
CH=:CH.; 

or 

when W represents a cart>onyl group or said group 
of formula >C = N-OR", U. R' and the carbon atom 
to which R' is attached togetiier represent a group 
of formula -CH « C<; / 

30 

nis an integer of from 1 to 3; 

said aryl groups and the aryl parts of said aralkyi. 
arafkyloxycarbonyl. aromatic acyl, aromatic acyloxy 
35 and divalent aromatic groups being Ct-C,e car- 
bocyclic aryl groups which are unsubstituted or 
have at least one of substituents (c); 

said heterocyclic groups, heterocyclic parts of said 
40 heterocyclic acyl and acyloxy groups and said 
divalent heterocyclic aromatic groups have from 5 
to 10 ring atoms, of which from 1 to 5 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
groups being unsubstituted or having at least one 
45 of substituents (d); 

said substituents (a) being aryl groups, cartx)xy 
groups, Ca-Cft alkoxycarbonyi groups or aralkylox- 
ycart)onyl groups; 

50 

said substituents (b) being hydroxy groups, C,-Cs 
alkoxy groups, aryl groups, CrCa alkanoyloxy 
groups, Ca-Ca alRenoyloxy groups, Ca-Ca al- 
kynoyloxy groups, substituted C-Ca alkanoyloxy, 
55 Ca-Ca alkonoyloxy or Ca*Ca alkynoyloxy groups 
having at least one of substituents (a), aromatic 
acyloxy groups, heterocyclic acyloxy groups, 
groups of formula -COOR* where R* is as defined 
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above and groups of formula •CONR'R'* where R' 
^ and R** are as defined above; 

; said substituents (c) being CrC» alkyi groups, C.-C 
alkoxy groups. CrC alkyI groups having at least 
one halogen substituent. halogen atoms, amino 
groups. C.-C alkylamino groups, dialkylamino 
groups in which each alkyt part is C.-C nitro 
groups, cyano groups, groups of formula -CONR, - 
(where R represents a C-C, alkyI group or an aryl 
group) or hydroxy groups; 



10 



said substituents (d) being CrC alkyI groups. CrC 
alkoxy groups or doubly bonded oxygen atoms- 
and * 

said substituents (e) being C,-C, alkyI groups. C.-C, 
alkanoyl groups, C,.C alkenoyf groups or C-C. 
alkynoyi groups;] 

and pharmaceutically acceptable salts thereof 
which comprises the steps: 

(a) reacting a compound of formula (II); 




O-lArl-CKo — C— A 
X 



(II) 



(wherein: 

R\ R', R', R\ R», n and Ar are as defined above; 

R'« represents a hydrogen atom or an unsub- 
stituted C.Co alkyI group; 

W» represents a methylene group or a carbonyl 
group; ^ 



25 



30 



35 



A represents a cyano group, a cartjoxy group, a 
C,-C. alkoxycarbonyl group, a carbamoyl group 
or a group of fonnula -COOM where M repre- 
sents a cation; and 

X represents a halogen atom) 

with thiourea and hydrolysing the product to give 
a compound of formula (IV): 




.7a 



~0-{Arj - 



I 



(IV) 



so 



(in which R\ R». R.. R.. R., R.., n. Ar and W» are 

as defined above: 
(b) if necessary, converting W» to another 
group represented by W or the methylene group at 
the 3-chroman position to another group repre- 
sented by U; *^ . 



ss 



CH2~C — C=0 
II 

C 
II 
0 



(c) if nidcessary, converting R'* and/or the hy- 
drogen atom at the 3-thia2olidine position to other 
groups represented by R' and R* respectively; 

(d) if necessary, acylating and/or hydroKsing 
the group -OR'; and 

(o) If necessary, salifying the product 
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2. A process as claimed in Claim 1, wherein 
said compound of formula (II) is prepared by: 



(i) in any order, subjecting of compound of 
formula QCLiX): 




(XLIX) 



{CH2)n-0-(Arl-H02 



(in which R\ R'. R\ R*. R*. Q and Ar are as 
defined in Claim 1) to the steps: reduction of the 
oxo group at the chroman-4 position to a 
hydroxy group, removing that hydroxy group and 
a 3-hydrogen atom to give a corresponding 2 H- 
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chromene compound and hydrogenating the 
chromene double bond: and reducing the nitro 
group to an amino group, thereby giving a com« 
pound of formula (XXXIV): 




(in which R\ R\ n\ R\ R*. n and Ar are as 

defined in Claim 1); and 
(ii) diazotizing said compound of formula - 
(XXXIV) and subjecting the diazotized compound to 
a Meerwein arylation reaction with a compound of 



(CH2ln-0-(Ar)-NH2 
(XXXIY) 



formula CH, = CR'*A (where R'» and A are as de- 
fined in Claim 1) to give said compound of formula 
40 (II) 

3. A process as claimed in Claim 1. which 
comprises the steps: 

(i) reducing a compound of formula (XLIX): 




{CH2)n-0-(Arl-H02 
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(in which' R\ R'. R*. R'. R*. n. and Ar are as 
defined in Claim 1) to give a compound of for- 
mula (LIX): 




(CHjln-O-IArl-KOa 



on which R\ R». R'. R*. R\ n and Ar are as (ii)dehydrating said compound of formula (UX). 

defined in Claim 1): to 95ve a compound of formula (LXI). 




35 



(in which R'. R'. R'. R*. R*,n and Ar are as 
defined in Claim 1): 



(CH2ln-0~(Arl-H02 



(LXI) 



(ill) hydrogenating said compound of formula 
(LXI), to give a compound of formula (XXXIV): 




(in which R\ R'. R'. R\ n\n and Ar are as 

defined in Claim 1 ); and 
(iv) subjecting said compound of formula - 
(XXXIV) to step (a) and. if necessary, steps (b) to - 
(e) as defined in Claim 1. 



(CH2)n-C)-lAri-HH2 
(XXXIYl 
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4. A process as claimed in Claim 3, wherein 
the dehydration of step (u) is effected by 

(ii-ia) acylating said compound of formula (UX), 
to give a compound of formula (LX): 
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(CH2)n-0-(Ar)-H02 



(LX) 



(in which R\ R*. H*. fi*. n and Ar are as 
defined in Claim 3 and R'^ represents an acyl 
group); and 

(ii-b) eliminating an add of formula R"*-OH 
from said compound of formula (LX). to give said 
compound of formula (LXl). . 

5. A process as claimed in Claim 1, In which: 

R' represents a hydrogen atom or a C,-C,o alkyi 
group; 

R* represents a hydrogen atom or a C,-Ca alky I 
group; 

R* represents a hydrogen atom, a sulpho group, a 
C,-C,o alkanoyl group, a d-Cu^ alkenoyi group, a 
substituted CrCo alkanoyl or Ci-C«« alkenoyi group 
having at least one of substituents (f), an arylcar- 
bony I group wherein the aryl part is a Cs-Co car- 
bocyclic aryl group which is unsubstituted or has at 
least one of substituents (g), a group' of formula R" 
-(CH,)m-CO-, where 

R^' represents a phenyl group or a phenyl group 
having at least one of substituents (g), and rn is an 
integer from 1 to 5. 

a group of formula Het-CO-,where 

Het represents a heterocyclic group having 5 or 6 
ring atoms, of which 1 to 3 are nitrogen, oxygen or 
sulphur hetero-atoms, said heterocyclic group t>e- 
ing unsubstituted or having at least one CrCt alkyI 
substituent. 

a C.-C» alkyI group, a CrCs alkyI group substituted 
by a group of formula •COOR'*, where 

R*« represents a hydrogen atom, a CrC% alkyl 
group or an alkoxyalkyl group wliere txith the al- 
koxy part and the alkyl part are 

a Ct-Ck hydroxyalkyi group, an alkoxyalkyl group 
where both the alkoxy part and the aikyl part are 
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C.-Cs. a C-Cs alkyl group substituted by a group of 
fomiula -O-CO-R*'. where 

R^ represents a d-Cio alkyl group, a phenyl group, 
a phenyl group having at least one of substituents • 
(g) or a heterocyclic group Het. as defined atK>ve. ^ 

or a C«-Gj alkyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (f) being phenyl groups, carboxy 
groups, Cs-C* alkoxycarbonyl groups or t>en2ylox- 
ycart}onyl groups; 

said substituents (g) being C-Cs alkyl groups, 
trifluoromethyl groups. CrC% alkoxy groups, halo- 
gen atoms, nitro groups, amino groups, hydroxy 
groups or dialkylamino groups where each alkyl 
part is Ci-C^: 

said substituents (h) being alkylcarbamoyl groups 
where the alkyl part is 0,-04. dialkylcarbamoyi 
groups where each alkyl part is 0,-04. 1-pyr- 
rolidinylcarbonyi groups, piperidinocarbonyl groups 
or morpholinocarbonyl groups; 

represents a CrC,o alkyl group or a methoxy 
group; 

R* represents a hydrogen atom, a d-Cs alkyl group 
or a methoxy group; 

R* and R' the same or different and each repre- 
sents a hydrogen atom, a 0,-Cs alkyl group, a C-Cs 
alkyl group substituted by a group of formula - 
000R'« where R'* is as defined above, a C-C, 
hydroxyalkyi group, a C,-Cs alkyl group substituted 
by a 0,-Os alkoxy group, a d-Os alkyl group substi- 
tuted by a group of formula -O-OO-R** (where R*' is 
as defined above), or a C-Os alkyl group having a 
single substituent selected from substituents (h); 

Ar represents a 2-phenylene. iri-phenylene or, q~ 
phenylene group or a pyridine-diyi group which is 
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tached to the part of said compound of formula - 
) of formula -(CH,)n-0-at Its 2-position and Is at- 
iched to-the -CHrthiazolidine group at its 5-or 6- 
osition, said phonylene and pyridine-diyi groups 
8ing unsubstituted or having a C,-C alkyi sub- 
dtuent; 

/ represents a group of formula -CH,-. >C = 0. 
CH-OR"or >C = N-OR" where 

I" represents a hydrogen atom, a C -Co alkanoyi 
roup;a CrCo alkenoyi group, a substituted CrCo 
JkanoyI or C-C^ alkenoyi group having at least 
»ne of substltuents (f). an arylcarbonyl group 
therein the aryl part is a C.-C« carbocyclic aryl 
iroup which is unsubstituted or has at least one 
:ubstituents (g). a group of formula -(CH,)„-CO- 
vhere R" and m are as defined above or a group 
)f formula Het-COwhere Het is as defined above, 
ind 

^° represents a hydrogen atom, a C,-C. alkyI 
up. a C.-C« aikyi group having at least one of 
5ubstituents 0). a C.-C« alkanoyi group, a CrC« 
alkenoyi group, a substituted CrO^ alkanoyi or C- 
3^ alkenoyi group having at least one of sub- 
stituents (f). an arylcarbonyl group wherein the aryl 
part is a C-Co carbocyclic aryl group which is 
unsubstituted or has at least one of substituents - 
(g). or said group of formula R'MCH,)„»-COor Het- 
CO-; and 

said substituents G) being hydroxy groups. CrC 
alkoxy groups, phenyl groups, phenyl groups hav- 
ing at least one of substituents (g). C,-C„ al- 
kanoyloxy groups, C-C. alkanoyloxy groups sub- 
stituted by a group of formula -COOR'« where R'» 
is as defined above. C,-C,. alkenoyloxy groups 
substituted by a group of fomnula -COOR'* where 
R'a is as defined above, phenylalkenoyloxy groups 
**^ere the alkenyl part is C,-C«, and the phenyl part 
unsubstituted or has at least one of substituents 
(g) benzoyloxy groups, benzoyloxy groups having 
at least one of substituents (g), groups of formula - 
COOR** where R** is as defined above, l>enzylox- 
ycart)onyl groups and groups of formula -COR'R'* 
where R* and R'^ are as defined above; U repre- 
sents 

(i) where W represents a group of formula - 
CH,.. >C = 0. >CH,OR" or >C«N-OR^ a group of 
formula •CHr, 

fil) with W. a group of formula -CH = CH-, or 
(iii) where W represents a group of formula 
>C«0 or >C«N-OR^ in which R** represents any 
one of the acyl groups defined for R«. vnth R' and 
the carbon atom to which R' is attached, a group of 
formula -CH = C<. 



6. A process as claimed in Claim 5, in which: 

R\ R*. R\ n\ Ar. W and U are as defined in Claim 
5; 

5 

R« and R' both represent hydrogen atoms; 

R* and R" are the same or different and each 
represents a hydrogen atom, CrCo alkanoyi group. 

10 a C,-C.o alkenoyi group, a C.-Cc alkanoyi or C,-C.o 
alkenoyi group having at least one of substituents - 
(f) as defined in Claim 5. an arylcarbonyl group as 
• defined in Claim 5. or a group of formula R" - 
(CH,)„,-CO-or Het-COwhere R". m and Het are as 

T5 defined in Claim 5; and 

R" represents any one of the groups or atoms 
defined for R' and R" or a C.-C* alkyI group or a 
C,-C alkyI group having at least one of sub- 
20 stituents (f) as defined in Claim 5. 

7. A process as claimed in Claim 5. in which: 

R\ R*. R*. R*. Ar. W and U are as defined in Claim 
5; 



25 

R'. R*. R' and R" are the same or different and 
each represents a hydrogen atom, a C.-Ct alkyI 
group, a C.-C alkyI group substituted by a group 
of formula -COOR'* where R*' is as defined in 

30 Claim 5. a C,-C hydroxyalkyi group, a C.-C» alkyI 
group substituted by a C.-C, alkoxy group, a C,-C. 
alkyI group substituted by a group of formula -O- 
CO-R" where R" is as defined in Claim 5 or a C- 
C, alkyI group substituted by a single substituent 

35 selected from substituents (h) as defined in Claim 
5; and 

R" represents a hydrogen atom, an acetyl group or 
a t}enzoyl group: 



40 



or 



R" represents a hydrogen atom, a C'-C* alkyI 
group, a C.-C- alkyI group having at least one of 

45 substituents (k). a C.-C. alkanoyi group, a C-C. 
alkanoyi group having at least one of substituents - 
(i). £ C,-Cs alkenoyi group, a C-C, alkenoyi group 
having at least one of substituents (I), a benzoyl 
group, a benzoyl group having at least one of 

50 substituents (m). a pyridinecarbonyl group, a furoyi 
group, a thenoyJ group or a pyridinecarbonyl. furoyi 
or thenoyi group having at least one G,-C alkyI 
substituent: 

55 said substituents (k) being hydroxy groups, phenyl 
groups, phenyl groups having at least one of sub- 
stituents (m). C,-C alkanoyloxy groups. C,-C» al- 
kanoyloxy or CrC, alkenoyloxy groups substituted 
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by a group of formula -COOR'* where R'* is as 
defined in Claim 5, CrCw alkenoyloxy groups sub* 
stituted by a phenyl group where the phenyl group 
is unsubstituted or has at least one of substituents 
(m), benzoyloxy groups, benzoyloxy groups having 
at least one of substituents (m). groups of formula - 
COOR'" where R"* is as defined in Claim 5 or 
substituents (h) as defined in Claim 5; 

said substituents (I) being phenyl groups, carboxy 
groups, alkoxycarbonyl groups where the alkoxy 
part is CrCt or benzylloxycarbonyl groups: and 

said substituents (m) being C,-C» alky I groups, C- 
Ct alkoxy groups, halogen atoms or trifiuoromethyi 
groups 

8. A process as claimed in Claim 1. in which: 

R' represents a methyl, ethyl, isobutyl. pentyl, 
hexyi, 3.3-dimethylbutyl, heptyl, 4,4-dimethylpentyl. 
octyU 5.5-dimethylhexyl. nonyl. or 3.7-dimethyloctyl 
group; 

R' represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C,-C,e alkanoyi 
group, a Cs-Ce atkenoyi group, a substituted C,-C,o 
alkanoyi or Cs-Co alkenoyi group having at least 
one of substituents (f), a benzoyl group, a benzoyl 
group having at least one of substituents (n), an 
aralkanoyi group of formula R^'-(CH2)m*C0- 

where R'* represents a phenyl group or a phenyl 
group having at least one of substituents (n), and rn 
is an integer from 1 to 5, 

a pyridinecarbonyl group, a furoyi group, a thenoyi 
group, a C.-Cs alkyi group, a C.-Ci alky I group 
substituted by a group of formula -COOR'* where 

R'* represents a hydrogen atom, a d-d alky I 
group or an alkoxyalkyl group where both the al- 
koxy part and the alkyI part are Crd. 

a d-C, hydroxyalkyi group, a C.-d alky I group 
substituted by a C.-d alkoxy group, a d-d alkyI 
group substituted by a d-C« alkanoyloxy or a ben- 
zoyloxy group or a methyl group having a single 
substituent selected from substituents (h); 

said substituents (0 being phenyl groups, carboxy 
groups, C,-d alkoxycarbonyl groups or benzylox- 
ycarbonyi groups; 

said substituents (n) being Crd alky I groups, C.-d 
alkoxy groups or halogen atoms; 

R* represents a C.-Cm alkyI group; 



R' represents a hydrogen atomi or a d-d alkyI 
group: 

R* and R' are the same or different and each 
5 represents a hydrogen atom, a d-d alkyI group: a 
d-d alkyI group substituted by a group of formula 
-COOR'* where R*» is as defined above, a CrC 
hydroxyalkyi group, a C.-Cs alkyI group substituted 
by a d-d alkoxy group, a d-d alkyl group substi- 
70 tuted by a d-C« alkanoyloxy or a benzoyloxy 
group, or a methyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (h) being alkylcarbamoyi groups 
IS where the alkyl part is C,-C4, dialkylcorbamoyl 
groups where each alkyl part is C1-C4, 1-pyr- 
rolidinycarbonyl groups, piperidinocarbonyl groups 
or morpholinocarbonyl groups; 

20 At represents a S'Pho^ylorio, rn-phenylene or £ 
-phenylene group or a pyridine-diyi group which is 
attached to the part of said compound of formula - 
(I) of formula -{CH,)„-0-at its 2-position and is at- 
tached to the -CHi-thiazolidine group at its 5-or 6- 

25 position, said phenylene and pyridine-diyi groups 
being unsubstituted or having a methyl substituent: 

W represents a group of formula -CH,-, >C = 0. 
>CH-OR" or >C = N-OR^ where; 

30 

R*^ represents a hydrogen atom or any one of the 
acyl groups defined above for R^ and 

R" represents a benzyl group, any one of the 
35 groups or atoms defined above for R^ a 
pyridinecarbonyl group or a pyridinecarbonyl group 
having at least one d-d alkyl substituent: and U 
represents 

40 (I) where W represents a group of formula - 

CH,-, >C = 0. >CH.OR" or > C«N-OR". a group 
of formula -CH,-. 

(ii) with W, a group of formula -CH = CH-. or 

(iii) where W represents a group of formula > 
45 C = 0. with R* and the carbon atom to which R^ is 

attached, a group of formula -CH = C<. 

9. A process as claimed In Claim 8, in which; 

R\ R', R\ R*, Ar, W and U are as defined in Claim 
50 8: 

R' and R' are both hydrogen atoms; 

R' and R" are the same or different and each 
55 represents a hydrogen atom, a C.-Cm alkanoyi 
group, a d-C,« alkenoyi group, a Ci-Cm alkanoyi or 
d-do alkenoyi group having at least one of sub- 
stituents (f) as defined in Claim 8, a benzoyl group, 
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a benzoyl group having at least one of substituente 
(n) as defined in Claim 8. a group of formula R"- 
(CHa) ^-CO-Cwhere R" and m are as defined in 
Claim 8). a pyridinecarbonyl group, a furoyl group 
or a thenoyi group; and 

R« represents a hydrogen atom, a methyl group, a 
benzyl group, a t-butoxycarbonylmethyl group or 
any one of the acyl groups defined above for R» 
and R". 

10. A process as claimed in Claim 8, in which:: 

R' R* R* R*. Ar. W and U are as defined in Claim 
8;' 

R*. R* and R' are the same or different and each 
represents a C,-C alkyi group, a CrC, alkyl group 
substituted by a group of formula -COOR"* where 
T« is as defined in Claim 8. a C-C, hydroxyalkyi 
group, a C-C alkyl group substituted by a CrC» 
alkoxy group, a C-C* alkyl group substituted by a 
C,-C. alkanoyloxy or a benzoyloxy group, or a 
methyl group having a single substituent selected 
from substituents (h) as defined in Claim 8; 

R" represents a hydrogen atom; 

R« represents a hydrogen atom, a C,-C, alkyl 
group having at least one of substituents (o), a C- 
C* alkanoyi group, a CrC* alkanoyi group substi- 
tuted by a group of fonnula -COOR'» where R'* is 
as defined in Claim 8. an acryloyl group, an ac- 
ryloyl group having a i3-substituent selected from 
substituents (f), a benzoyl group, a benzoyl group 
having at least one of substituents (q). a 
pyridinecarbonyl group, a pyridinecarbonyl group 
having at least one C.-Cs alkyl substituent or any 
one of the groups defined above for R', R* and R'; 

said substituents (f) being phenyl groups, carboxy 
groups. C-Cc alkoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (o) being carboxy groups or al- 
koxycarbonyl groups where the alkoxy part Is Co 
C; 

and 

said substituents (q) being methyl groups, ethyl 
groups, methoxy groups or ethoxy groups. 

11. A process as claimed in Claim 1 in which: 

R' represents a methyl, isobutyl, hexyl, heptyl. 
octyU nonyl or 3.7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 



R' represents a i hydrogen atom, a C,-C» alkanoyi 
group. C-C alkenoyi group, a cinnamoyi group, a 
group of formula R'*OOC(CH,)„CO- 

5 where R'* represents a hydrogen atom or a C-C 
alkyl group and m is an integer from 1 to 5. 

a cjs-or trans- group of formula R"OOC.CH = CH- 
CO- 

where R*' represents a hydrogen atom, a 
alkyl group or a benzyl group, 

a 2-. 3-or 4-pyridinecarbonyl group or a C-C alkyl 
15 group substituted by a group of fonnula -COOR'* 
where 

R*a represents a* hydrogen atom, a C-C alkyl 
group or an alkoxyalkyi group where both the al- 
20 koxy part and the alkyl part are C-C; 

R* represents a methyl, ethyl, propyl, butyl, pentyl. 
hexyl, heptyl. octyl. 1 .1 ,3,3-tetramethylbutyl, 1.1- 
dimethylbutyl or 1.1-dimethylpropyl group; 

25 

R* represents a hydrogen atom pr a methyl group: 

R* and R' are the same or different and each 
represents a hydrogen atom or a C-C, alkyl group 
30 substituted by a group of formula -COOR"« where 
R'A is as defined above; 

Ar represents a 2-phenyiene group, a m - 
phenylene group having a methyl group at the 
35 position ortho to the position of attachment to the 
group of fonnula -(CH,)„-0-or a pyridine-diyl group 
attached to said group of fonnula -(CH,)n -Oat the 
2-position and to the .CH,-thiazolidine group at the 
5-position: 

40 

W represents a group of formula -CHa-. >C = 0. 
>C = N-OH, > C « N-OCH,COOH or >C = N-OCOR" 

where R'* represents a C-C alkyi group; and 

45 

U represents a group of formula -CHi-. 

12. A process as claimed in Claim 11. in which: 

R\ R*. R\ R*. Ar and U are as defined in Claim 11; 

50 

R' represents a hydrogen atom, a C-C alkanoyi 
group, a C-C alkenoyi group, a cinnamoyi group, 
a group of formula R'*OOC(CH,)„,CO-where R" and 
m are as defined in Claim 11, a £is or trans-group 
55 of fonnula R^'OOCCH « CH-CO-where R" is as de- 
fined in Claim 11. or a 2-. 3-or 4-pyridinecarbonyl 
group; 
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* R* and R' are both hydrogen atoms; 

WVepresents a group of formula >C = NOR'» where 

R" represents a hydrogen atom, a group of formula s 
-(CH,),COOR'«. -CH,COOR"«, -C(CH,),COOR'*, • 
COCH,CH,COOR** or -CO-CH = CH-COOR'« where 
R'* Is as defined in Claim 11, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined to 
above for R\ R» and R'; and 

n is 1 or 2. 

13. A process as claimed in Claim 11, In which: 



R\ R', R\ R*, Ar and U are as defined in Claim 11; 



75 



R*. R* and R' ar^ the same or different and each 
represents a C.-C, alkyi group substituted by a 
group of fonnula -COOR"" where R*« is as defined 20 
in Claim 11; 

W represents a group of formula >CH,. >C = 0 or 
>C = NOR"; 

25 

R" represents a hydrogen atom, a group of formula 
-(CH,),COOR'*. -CH,COOR'», -C(CH,),COOR'*,. 
COCH,CH,COOR'« or -CO-CH = CH-COOR'* where 
R*« is as defined in Claim 11. an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 00 
bonyl group or any one of the groups defined 
above for R\ R' and R'; and 

n is 1 or 2. 

14. A process as claimed in Claim 5. in which: 35 

R, represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3.7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 4o 

R' represents a hydrogen atom, a C,-C« alkanoyl 
group, a C,-C.. alkenoyi group, a C.-C. alkanoyl or 
C,-C,o alkenoyi group having at least one of the 
substituents (f) as defined in Claim 5, an arylcar- 4S 
bonyl group as defined in Claim 5. a group of 
fomiula R« •(CH,)^.CO-or Het-CO-where R". m 
and Het are as defined in Claim 5 or a CrC alkyI 
group substituted by a group of formula -COOR"« 
where R** is as defined in Claim 5; so 

R* represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl. heptyl, octyl, 1.1,3,3-tetramethylbutyl. 1.1- 
dimethylbutyl or 1.1-dimethylpropyl group; 



R* represents a hydrogen atom or a methyl group; 
R* represents a C-C, alkyI group substituted by a 
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group of formula -COOR'« where R"» is as defined 
in Claim 5; 

R' represents a hydrogen atom or a C.-C, alkyl 
group substituted by a group of fonmula -COOR"* 
where R'* is as defined in Claim 5; 

Ar represents a 2-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for* 
mula -{CH,)„-0-or a pyridine-diyi group attached to 
said group of formula -{CH,)«-0-at the 2-position 
and to the •CHx-tiiiazolidine group at the 5-posltion; 

W represents a group of formula >CH,. >C = 0 or 
>C = NOR", where 

R" represents a hydrogen atom, a group of formula 
-(CH,),COOR'*. -CH,COOR'«. -C(CH,),COOR"*, - 
COCH,CH,COOR'« or -COCH = CH-COOR"« where 
R*« is as defined in Claim 5, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or a C-C alkyl group substituted by a 
group of formula -COOR'* where R»« Is as defined 
in Claim 5; 

U represents a group of formula -CH,-; and 
n is 1 or 2. 

15. A process as claimed in Claim 5, in which: 

R' represents a hexyl, heptyl. octyl. nonyl or 3,7- 
dtmethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 

R» represents a hydrogen atom, a C-C alkanoyl 
group, C-C alkenoyi group, a cinnamoyi group, a 
group of formula R'*OOC(CH,)„CO 

where R** represents a hydrogen atom or a C-C 
alkyl group and m is an integer from 1 to 5, 

a cis-or trans-group of formula R"OOC.CH-CH- 
CO- 

where R" represents a hydrogen atom, C-C alkyl 
group or a benzyl group, 

a 2-, 3-pr 4-pyridinecarbonyl group or a C-C alkyl 
group substituted by a group of formula -COOR'* 
where R'« is as defined in Claim 5; 

R* represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl. heptyl. octyl, 1,1,3,3-tetramethylbutyl, 1.1- 
dimelhylbutyl or 1,1-dimethylgrppyl group; 

R* represents a hydrogen atom or a methyl group; 
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R**and R' are the same or different and each 
represents a hydrogen atom or a Crd alkyi group 
substituted by a group of formula -COOR** where 
R'* is as defined in Claim 5; 

At represents a 2"Phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for* 
mula -(CHi)n-0H3r a pyridine-diyi group attached to 
said group of formula -(CH,)„-0-at the 2-position 
and to the -CHa*thiazolidine group at the 5*position; 

W represents a group of formula -CHi-. >C = O or 
>C = N-OR", where 

R'* represents a hydrogen atom, a group of formula 
-(CH),),COOR'*. -CH,COOR*«. •C(CH,),COOR**. - 
COCH,CH,CObR** or -COCH = CH^OOR'* where 
R** is as defined in Claim' 5. an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group, a CrC% alkyI group, a C.-Ci alkyI 
group substituted by a phenyl group where the 
phenyl group is unsubstituted or has at least one of 
substituents (n), or any one of the groups defined 
above for R', R* and R': 

said substituents (n) being C,-C» alky I groups. C-Ci 
alkoxy groups or halogen atoms; and 

U represents a group of formula -CHa*. 

16. A process as claimed in Claim 5, in which: 

R* represents a methyl, isobutyl. hexyl. heptyi. 
octyl, nonyl. or 3,7-dimethyloctyl group; 

R' represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C,-C, alkanoyi 
group, a CrCs alkenoyi group, a cinnamoyi group, 
a group of formula R'*OOC(CH,)„,CO- 

where R** represents a hydrogen atom or a C,-C» 
alkyI group and m is an integer from 1 to 5, 

a cis-or trans- oroup of formula R*'OOC.CH = CH- 
CO- 

where R*' represents a hydrogen atom, a C-d 
aikyi group or a benzyl group. 

a 2-. 3-or 4-pyridinecarbonyl group or a C.-C, alkyI 
group substituted by a group of formula -COOR** 
where R** is as defined in Claim 5; 

R* represents a hexyl, heptyi, octyl, 1.1.3,3- 
tetramethylbutyl, 1.1*dimethylbutyi or 1,1-dimethyh 
propyl group; 



R* represents a hydrogen atom or a methyl group; 

R* and R' are the same or different and each 
represents a hydrogen atom or a CrC, alkyI group 
5 substituted by a group of formula -COOR'» where 
R'» is as defined in Claim 5; 

Ar represents a 2*phenylene group, a m-phenylene 
group having a methyi group at the position ortho 
10 to the position of attachment to the group of for- 
mula -(CH,)n-0-or a pyridine-dtyl group attached to 
said group of formula -(CH,)n-0-at the 2-position 
and to the -CHi-thiazolidine group at the 5-position; 

IS W represents a group of formula -CHi-. >C = O or 
>C=N-OR" where 

R*' represents a hydrogen atom, a group of formula 
-(CH,),COOR'«. -CH,COOR*», -C(CH,),COOR**. - 

20 CCH,CH,COOR'« or -CO-CH = CH-COOR'* where 
R*« is as defined in Claim 5, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group, a d-Ct alkyI group, a CrCt alkyI 
group substituted by a phenyl group where the 

25 phenyl group is unsubstituted or has at least one of 
substituents (n). or any one of the groups defined 
above for R', R* and R'; 

said substituents (n) being C.-Cs alkyl groups, C-d 
30 alkoxy groups or halogen atoms; and 

U represents a group of formula -CH,-. 

17. A process as claimed in Claim 5, in which: 

35 R' represents a methyl, isobutyl. hexyl, heptyi, 
octyl, nonyl or 3.7-dimethyloctyl group; 

R' represents a hydrogen atom or a methyl group; 

40 R' represents d-d alkyl group substituted by a 
group of formula -COOR*«, where R"« is as defined 
in Claim 5; 

R* represents a methyi, ethyl, propyl, butyl, pentyl, 
45 hexyl, heptyi. octyl, 1,1.3.3-tetramethylbutyl, 1,1- 
dimethyibutyl. or 1.1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

50 R* and R' are both hydrogen atoms; 

Ar represents a g-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
55 mula -(CH,)„ -Oor a pyridine-diyI group attached to 
said group of formula -(CH,)rt-0-at the 2-position 
and to the -CH.-thiazolidine group at the 5-position; 
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W represents a group of formula -CH,-, >C = 0. 
>C = N-OH, or >C = N-0-(CrC alkyl>-COOR'* 
where R'^ is as defined in Claim 5: 

U represents a group of formula *CHa-: and 

n is 1 or 2. 

18. A process as claimed in Claim 5, in which: 

R' represents a methyl, isobutyl, hexyl, heptyl. 
octyl, nonyl or 3.7-dimethyloctyl group: 

R' represents a hydrogen atom or a methyl group; 

R' represents a group of formula -CHa-COOR'* 
where R'* Is as defined in Claim 5; 

R* represents a methyl, ethyl, propyl, butyl, pentyl. 
hexyl. heptyl. octyl. 1.1.3.3-tetramethylbutyl. 1.1* 
dimethylbutyl or 1.1-dimethyipropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* and R' are both hydrogen atoms; 

Ar represents a ^'P^^nyl^ne group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,)n-0-or a pyridine-diyi group attached to 
said group of formula -(CH2)n-0-at the 2-position 
and to the -CHrthiazolidine group at the 5-position; 

W represents a group of formula -OH,-, >C = 0. 
>C = N-OH. or >C = N-0-(CrC, alkyl)-COOR'« 
where R*^ is as defined in Claim 5; 

U represents a group of formula -CHj-; and 

n is 1 or 2. 

19. A process as claimed in Claim 1, wherein 
the starting materials are so selected as to prepare: 

5-[4-(6-Hydroxy-5, 7. 8-trimethyl-2-octylchroman-2- 
ylmethoxy)benzyl]thiazolidine-2, 4-dione: 

5-{4-[6-Hydroxy-4-(E)-hydroxyimino-2,5.7,8- 

tetramethylchroman-2-ylmethoxyl- 

benzyl}thiazolidine*2.4-dione; 

5-{4-[6-Acetoxy-4-(E)-acetoxyimino-2,5.7.8- 

tetramethylchroman-2-yImethoxyl- 

benzyl}thiazolidine-2.4-dione; 

a-{5-[4-(6-Carboxymethoxy-2,5.7,8-tetramethyl-4- 
oxochroman-2-ylmethoxy)benzylh2,4- 
dioxothiazondin-3-yl}acetic acid; 



a*{5-I4-(6-Carboxymethoxy-4-hydroximino-2,5.7,8- 
tetramethylchroman-2-ylmethoxy)benzyl]-2.4- 
di6xothiazolidin-3-yl}acetic acid; or 

5 a. a'-{5-£4-(6-Carl)Oxymethoxy-4-hydroxyimino- 
2.5.7,8-tetramethylcnroman-2-ylmethoxy)benzyll- 
2.4-dioxolhiazolidlne-3,5-diyl}diacetic acid; 

or a pharmaceutically acceptable salts thereof. 
10 . 20. A process according to any of the preced- 
ing Claims, in which: 

where: R' represents said hydrogen atom, an un- 
substituted C.-C* alkanoyi group, an unsubstituted 

15 Cs-Ct alkenoyi group, an unsubstituted Ca-C* al- 
kynoyl gfX)up. said aromatic acyt group, said 
heterocyclic acyl group, an aralkanoyl group or an 
aralkenoyi group; and R* and R' both represent 
hydrogen atoms; and Ar represents a e-phenylene 

20 group; and W represents a group of formula >CH,. 
>C = 0 or >CH-OR"* (wherein R"* represents a 
hydrogen atom, an unsubstituted C-Cc alkanoyi 
group, an unsubstituted Cs-Cc alkenoyi group, an 
unsubstituted 0^0% alkynoyi group, said aromatic 

25 acyl group, said heterocyclic acyl group, an aral- 
kanoyl group or an aralkenoyi group); and U repre- 
sents said group of formula >CH2, then 

(i) when R' represents a hydrogen atom or a 
30 C,-C» alkyi group. R* represents a C»-Cw alkyi 

group, and 

(ii) when R* represents a hydrogen atom, a C- 
C» alkyi group or a C.-C alkoxy group, R' repre- 
sents a Cs-Cra alkyi group or said C-C, aralkyl 

35 group. 

21. A process according to any one of the 
preceding Claims, in which: 

where: R' and R* are the same or different and 
40 each represents a hydrogen atom or a C-Ct alkyi 
group; and R* and R* are the same or different and 
each represents a hydrogen atom, a .d-Ct alkyi 
group or a C -C» alkoxy group; and Ar represents a 
g-phenylene group; and W is a group of formula > 
4S CH„ >C = 0 or >CH-OR^^* (where R"* is as de- 
fined above); and U represents said group of for- 
mula >CHs: and n is ah integer from 1 to. 3, 

then 

50 

at least one of R'. R* and R' represents said alkyi 
or substituted alkyi group. . 

22. The use for the manufacture of a medica- 
ment for the treatment of blood disorders of a 

55 compound of formula (I) or a salt thereof as defined 
in any one of Claims 1-21. 
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pn which R'-R' are hydrogen or various organic groups, n is 1-10, Ar is an aromatic group. U is CH, or a carbon 
atom doubly bonded to either one of its adjacent carbons, and W is >CH,. >C = 0. >CHOH, >C = NOH or various 
derivatives thereoO have the ability to lower the levels of blood lipid peroxides and blood sugars and to inhibit 
the activity of aldose reductase: they may be used therapeutically for these purposes. They may be prepared by 
reacting a corresponding compound where the thiazolidine ring Is replaced by a group -C(R'*)X-A (where X is 
halogen, R'* is similar to R' and A is carboxy or similar) with thiourea. 
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(in which R^-R' are hydrogen or various organic 
groups* n is 1-10, Ar is an aromatic group. U is CH, 
or a carbon atom doubly bonded to either one of 
its adjacent carbons, and W is >CH,, >C = 0. 
>CHOH, >C = NOH or various derivatives thereof) 
have the ability to lower the levels of blood lipid 
peroxides and blood sugars and to inhibit the activ- 
ity of aldose reductase: they may t>e used 
therapeutically for these purposes. They may be 
prepared by reacting a corresponding compound 
where the thiazoiidine ring is replaced by a group - 
C(R'*)X-A (where X is halogen. R'* is similar to R' 
and A is carboxy or similar) with thiourea. 



